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. LOBAR PNEUMONIA. | 


Synonyms.—Croupous pneumonia, Fibrinous pneumonia, Pnou- 

monitis, Lung Fever. 

Siri lung differs from all other structures in having two separate 
circulations: the nutritive, supplied from tho left sido of the heart 
through the bronchial artories, and the functional, suppliod from the 
right side of the heart through the pulmonary artery. This double 
circulation underlies all the phenomena of pmeumonia, and must be 
recognized in any definition of the disease, as without it the disease 
itself could not exist. 

Definition. —Lobar pneumonia is an acute disease in which a specifi 
parasite invades the air cells of one or more pulmonary lobex, where it 
grows in a fibrinous medium exuded from the functional enpillaries, anid 
generates « toxin that infects the system at large. 

‘The local process causes consolidation of the affected area by fill- 
ing tho air colls with tho effused material, which, material is after- 
wards removed, leaving the structure of the lung intact. 

The general infection is marked by faver, which, in a typical ease, 
begins with a chill, and after a duration of from four to nine days ends 
abruptly by crisis. 

In most cases a local dry plouritis is excited, the phenomenn of 
which are added to those cf the pneumonia proper. 

Death may take place from the virulence of the infection, from 
loss of respiratory surface, from exhaustion of the right heart, from 
consecutive asthenia, from complications, or from a combination of 
two or more of these causes, 





Symptoms. 


. A brief sketch of the principal clinical features of the disease will 
be useful as affording a preliminary view of the field to be examined. 
‘The attack may be preceded by prodromes to be herenfter de- 
scribed, but as a rule the first complaint of the patient is of a pain 
in the chest, usually in the mammary region. This is often very 
severe, and by restricting the movements of the ribs renders the rex- 
piration superficial and rapid. A chill moro or less severe follows, 


temperature, The Shaohamiatn shows from three to 
Fahrenheit of fever during the first twelve hours, rapidly ris 
the temperature reaches from 108° to 105° F, or even more. — 

— there is a period during which the temperature is maintained 
slight variations until from the fifth to the eighth day, when 
ocenrs and the temperature falls abruptly, until within a few 
becomes normal. 

Cough is an early symptom, but it is repressed as much as po 
blo to avoid the severe pnin it causes. The expectoration is apt to b 
frothy at first, and mixed with florid blood; later it becomes vi 
and very tenacious, so that it is spat out with difficulty and a 
like thick mucilage to the vessel containing it. Its color at 
staye varies in different cases. It may bea light yellow, a pale gre 
or a chocolate-brown, or a mixture of these colors. Ttis often li 
to prune jni Spnta of this character may he considered cathcenaes 

of this disease. As resolution progresses the ectorati 
less colored, leas sticky in consistence, and more cabal 
in its character, and the quantity gradually diminishes until it ceases 
altogether. 

The respirations are early increased in frequency, and this quite | 
out of proportion to tho increase in pulse rate and temperature. With 
a pulse of not more than 90 the respirations will number 80 or more 
to the minnte. In nearly every severe case there will be a time when 
the respirations will go up to 40 or 50, and they not infrequently reach 
60 or more per minute, when the cousolidation is extensive or pul 
monary oedema takes place, ‘The pulse is usually full and strong in 
the early stages, numbering from 90 to 100 when the temperature is. 
103.6° to 104", and becoming weaker and more frequent as the dis- 
ease advances. When the respiration is greatly embarrassed the 
pulse is apt to be small and ereeping, unless affected by stimolants. 

The skin is hot and dry at first, later there is a tendency to per 
spivation which may be profuse. The face is pale, with often a 
duaky red patch on either cheek. Tho lips aro inclined to a bluish 
hue in proportion to the deyreo of pulmonary implication, They are — 
often the seat of an herpetic eruption. 

After the first forty-eight honrs the chlorides in the urine are 
greatly diminished in quantity, or entirely absent, In severe cases 
a moderate degroo of albuminuria is common during the height of tho 
fever. 

Tho physical signs bogin to be appreciable aa a rule within from 
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‘SYMPTOMS, 5 


twelve to twenty-four hours after the initial chill. Usually the first 
to be noticed is a fine crepitant rile, heard only with inspiration, 
thongh in some cases this is preceded by a diminished clearness of 
the respiratory murmur. Dulness on percussion succeeds, incroas- 
ing in intensity as the consolidation becomes more complete. Ulti- 
mately the respiratory murmur is wholly replaced in the affected area 
by a peculiar whiffing sound heard most distinctly towards the close 
of expiration, the so-called tubular breathing. If the pleura ia in- 
volyed there may be a rubbing or creaking sound in addition. There 
ure increased voeal resonance and vocal fremitus. 

As resolution progresses the auscultatory signs reappear and again 
disappear in the reverse order of their original sequence. At the 
crisis, while the temperature falls and the pulse and respiration be- 
come Jess frequent, there is no immediate change in the physical 
signs, showing that the condition of the nffected area remains the 
same. 

In a large proportion of cases of pneumonia there is decided leu- 
cocytosis, the white cells numbering 20,000, 30,000, 40,000 or more 
to the cubic millimetre. 

This being «a general picture of the disease we will examine its 
features more in detail, noting as we proceed the variations more or 
Jess frequently observed from the typical course of the affection. 

Prodromes.—In about twenty-five to thirty per cont. of tho casos 
of ppeumonia there are prodromes. In the aged the proportion ix 
higher, reaching to sixty per cent.’ There may be for several days 
before the seizure a general feeling of malaise, headache, loss of ap- 
petite, dull pains in limbs and back, perhaps diarrhaa or epistaxis. 
The skin may have a sallow appearance suggesting slight jaundice. 
Chilly sensations alternating with flashes of heat may be experienced. 

‘These aymptoms, leading up to the fally developed attack, ara ae- 
cepted as a part of the seizure, an initial stage of the pneumonia de- 
pending upon the specific infection. 

Andral’ relates a case in which the general symptoms of houd- 
acho, debility, dulness of the intellectual faculties, flushed face, in- 
jected eyes, and a frequent pulse appeared at least six days before 
the physical signs could be detected. 

The Initial Pain. —Vhis is usually sudden in its onset. Not infre- 
quently the patient is awakened in the night by a sharp pain in the 
chest, much aggravated by every movement of respiration. This 
pain may be felt in any part of the thorax, but ix most often referred 
to the region of the nipple on the affected side. Instinctively the 
respiratory movements are restricted in amplitude, and to compen- 
sate for this become more frequent, It will be observed that the 








Tipita of tho cheat pxpandh inode than aa 


however, in which there is only adall heavy ching, 
times no complaint of pain whatever i is made. When 
sharp it is no doubt due to accompanying pleuritis, wh 
aching has its seat in the pulmonary parenchyma, the 
being involved, and the dull pain not edn malted iy th 










Thus, T recall a case in whi 
very noute, was felt in the abdomen, and attention was thus 
for atime from the real seat and nature of the disease, 
cases the pain is felt with great intensity some hours or eve 
or two before there is any considerable rise in temperature or 
the physical signs can be recognized. That the pleura 
thus irritated before there are any other symptoms or signs of pl 
risy, and while the pnenmonic process is still undeveloped, would 
to indicate a special susceptibility of the serous membrane 
very early local action of the toxin. Tt has been he 
pain was due to the stretching of the inflamed plearn by the 
_ of the subjacent lung,’ but this is at variance with the facts 
mentioned, 
The duration of the pain doos not often exceed two or three: 
As consolidation becomes more complete the movements of the I 
pearly cease, and the friction of the pleural surfaces upon each 
being less, the pain is diminished in proportion. 
The Chill.—This is not uniformly present. It was absent 
35 per cent. of 223 cases observed at the Presbyterian Hospit 
Elsner found it absent in 30 ont of 150 ens Tt marks 
moment at which the system feels the brant of the infection, 
from what we now know of the infectious diseases as a class, 
ocenrrence alone would raise the presumption that pneumonia 
such a diseaso, Tt varios greatly both in intensity and duration: 
one case seareely attracting the notice of the patient, and in an 
occurring 28 a severa rigor lasting, an hour or more, and leavit 
after it a sense of profonud depression. Its severity generally 
a relation to the severity of the infection as expressed by the: 
upon the nervous system rather than upou the temperature, 
lias a prognostic siguiticnnee which will he dwelt upon in 
section. 
It is sometimes, though not often, repeated when a fresh invas 
of lung ocenrs, Usually the eases in which it is absent are mi 
they have the type of bronchopneumonia rather than of the 
tively eroupons form, 
The relation of the chill to the local condition is not clear, 















not in the Iung? ‘Benoa the inference already drawn teams to be 
- evitable, 
Tn this connection it is to be noted that different specimens: 
pneumococci produce toxins differing enormously in virulence, | 
that in one case a comparatively limited local action may give 
to an intense yeneral infection, while in another case a much 
accumulation of cocci in the Iuug may have a mild infection as 
result. 
The Pulse.—In sthenie cases the pulse is at first fall, 
and incompressible; such a pulse as in former times was held tod 
mand blood-letting. Its frequency beurs about the normal relati 
to the temperature, but less than the normal relation to the res- 
piration, As the disease progresses the pulse tends to increase in 
frequency and to become less firm, When the pulmonary obstr 
tion is considerable and the blood current is retarded in the In 
the arterial sysiem is left but partly filled and the pulse becor 
small and thready. Under these conditions it is often observed 
fluctuate in strength with inspiration and expiration, being feel 
when the blood is aspirnted towards the thorax by the expansion o 
the chest, and stronger when the contraction of the latter is added to 
the fores of the cardine systole. 
As a rule the pulse decreases in frequeney with the fall of 
temperature at the crisis. But this is not always so, and a frequ 
pulse with a low tomporaturo is au association of sorions import. 
indicates that the system has become deoply infected, and the h 
muscle proportionately weakened. Tu an adult a pulse as high 
120, if maintained from day to day, may well cause serious app 
hension. On the ether hand, especially in elderly persons, 
may be little or no increase in the frequeney of the pulse. In yo 
children it often reaches a very high figure, w 
cult to count, and vet the dange 
fact the pulse is subject to so great i mpathy with 
disturbance of the nervous system that its indications taken alone | 
oxtromely unreliable. 
Tho respiration early assumes a frequency which is very ch 
teristic, and is suflicient of itself fo excite @ suspicion of the nat 
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of the disease. This increased frequency is due to severnl causes. 
Probably there is from the very beginning a specific irritation which 
is felt in the affected territory in the lung and which excites to greater 
functional activity. 

lings Jackson‘ mentions a case in which the intercostal mus- 
cles acted in voluntary, but not in involuntary, respiration. This 
was one of several cases of pneumonia in which the knee-jerk was 
absent. 

Such cases serve to show the profound effect which the toxin is 
capable of exerting upon the nervous system, and which extending 
to the mspiratory centro would suggest a partial explanation of the 
great mpidity of respiration while as yet the respiratory surface is 
scarcely diminished. In confirmation of this, Washbourn found that 
mice injected with Frinkel’s pneumococcus suffered from dyspuaa 
even in the absence of pneumonia. 

Next, the pain which is felt in most cases tends to prevent a full 
expansion of the thorax, and there is consequently an effort to make 
up by frequency of breathing what is lost in amplitude. This is 
evidenced by the superficial character of the respiration, and the fact 
that even before the expansion of the Iung is lessened by solidifica- 
tion the affected side of the chest may often be seen to move less 
freely than the other. Then comes the influence of the fever, which 
of itself should give about one additional respiration for each increase 
of four beats of the pulse, or one degree Fahrenhoit of temperature. 
Lastly there is added, as congestion and consolidation become factora 
in the ease, the effect of reduced respiratory surface. 

‘These causes combined result in a frequency of the respiration 
out of all proportion to the pulse and temperature. Thus seventeen 
eases of pneumonia observed with reference to this point at the Pros- 
byterian Hospital gave as the average maximum of temperature, pulse, 
and. respiration, 104.4°, 131, and 57 respectively. It will be noticed 
that the usual ratio of the pulse to the temperature, viz., increase of 
ton beats for each degree of rise, is very closely maintained, while 
the usual ratio of one respiration to four pulse beats is changed to 
about one to two and two-thirds. 

At the crisis the respiration falls with the pulse and temperature, 
but nob in equal degree, running usually between 20 and 25, while 
the temperature is normal or subnormal, and the pulse about 80, 
This fall of the respiration without a corresponding change in the 
available breathing surfaco is often cited as a proof that the pul- 
monary conditions have very little share in making up the gravity 
of the case. But, it is not to be overlooked that after the eri 
the respiration maintains its comparatively low rate only in the 
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if all mouscular effort, and when there is 
Should the patient attempt any ex 


7 condition of the lung. ‘There is normally a wide margin 
f earoetl surface which can be drawn upon without greatly distin 
the breathing. But, with this margin exhausted the slighte 
upon the respiration either by muscular effort or by rise of te 
ture makes itself felt at one. 

Pregnancy, rachitis, Pott’s disease, pulmonary emphysem: 
all conditions that interfere mechanically with the movements 
x piration, add to the dyspnoea, and must be taken into con 
in estimating the degree to which the Inngs are affected by the pn 
monia itself. 

Grisolle insists upon the distinction between real and appar 
dyspnea in pneumonin. The nervous patient, tormented by 
stitch that limits the excursion of the ribs, and by an ince 
cough will breathe 75 to 80 times per minute. Yet he is really less. 
asphyxiated than the prostrated cyanotic patient who breathes nl 
24 to 28 times in the same period. The prognosis is determ 
more by the peripheral cyanosis, the distention of the jugulars, a 
the state of the pulse and heart than by the apparent dyspnoa,” 

In pueumonia in the aged, which, however, is apt not to be stric 
lobar or croupous, this frequeney of respiration together with a 
erate depres of fever is often almost the only evidence of the ge 
charucter of the attack, and is sufficient to estublish the diagnosis 
advance of the appearance of the physical signs, which latter are 
delayed or imperfectly manifested, 

Vory freyuently the respiration is interspersed with 
sounds at intervals or perhaps with every expiration. 
marked during the stage when the plenriay is at its height, 
usually associated with @ more or less soporous condition, the s« 
coasing when the patient is aroused. ; 

In cases in which the respiration is labored the ake of the nose 
will be observed to expand with each inspiration. ‘This is an 
matic movement, and indicates: that the respiratory centre is re 
jug an unusual stimulus, As a prognostic sign it has no 
value, 

The lempenatire begins to vise from the moment of the 
and increases with slight fluctuations until the maximum is 
Tn cases that pass the crisis the highest point is naually a few 
before the decided fall takes place, the temperature often 
degree or so, to rise aguin before the final drop. When death 
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lution, when the thermomoter may indicate 107°, 108", or even 109”, 
Very high temperatures, however, may be recovered from. Francis 
Hawkins" gives a ease of hyperpyrexia with double lobar pneumonia, 
in which, upon the fifth day of the disease, the temperature rose to 


temperature fell by ly- 
sis, and beeame normal 
on the twenty-ninth day 
after admission, Pa- 
tient discharged recov- 
ered. The treatment 
was cold sponging and 
packing with iced water, 

When defervescence 
oceurs by crisis, which 
is nsnally from the fifth 
to the eighth day, the 
temperature falls within 
a few hours almost or 
quite to normal. This 
is apt to oceur during 
the night, and it often 
happens that the patient 
is left at the evening 
visit with no sign of an 
approaching decline in 
temperature, yet the 
next morning is found 
in an almost afebrile 
condition. ‘Cuanr No. 1-—Deforresoeace by Cris 

The accompanying 
chart (No. 1) is of u cuxe admitted on the eighth day of the dise 
Pack at 75° F. repeated every four hours produced very little effect, 
but at the crisis on the ninth day the temperature fell 54° F. in four 
hours. 

A day or two before the actual crisis thera may oceur a sudden 
and considerable drop of temperature, followed promptly by a rise 
to its former height. This is known as pseudo-crisis. On the other 
hand, the crisis may be preceded by a brief but marked accession of 
temperature, the so-called critical perturbation. 











“ As will be seen Jater under the head of Prognosis, the 
the attack is not necessarily in proportion to the temperature; 


the greatest danger may be present when the thermometer sho 
a moderate rise, Especially in the aged, it is possible for the 
to be afebrile throughout, and to yo on to a fatal termination 
rise of temperature. 

It is to be borne in mind that the temperatare of the surface m 
be but little increased, while that of the interior of the body is ak 
ingly high, Hence the rectal temperature may be greatly in 
of that observed in the axilla or in the mouth, This is not 
the case in elderly persons, in whom the peripheral circulation 
sluggish. Ib is also occasionally the result of extreme intensity of 
the initial infection. Especially in children this high internal 
pernture may coincide with coldness of tho extromities. 
At the crisis the face becomes paler and calmer, restlessness ay 
dolirinin disappear, the skin becomes moist, or there may be pro 
sweating, and there is a tendeney to sleep. An attack of diarrhaa: 
this time is not rare, The temperature may fall in from twelve 
eighteen hours to 98" or {7° F,, but may rise again on the folk 
day to 99° or 100°. 

Fowler gives the following a8 the days of crisis in the order of | 
their frequency: “22 per cent. on the seventh day; 16 per cent. on 
the fifth day; 12 per cent. each on the sixth and eighth days; and 10 
per cent. on the ninth day 

Instead of a complote crisis there may be a considerable and 
decline of temperature, followed by a rise, and this suceeeded in 
hy a gradnal lysis, Again, there may be a complete well-n 
crisis, but the Iuug remains solid; there is renewed pyrexia and tl 
ease yous on to a fatal termination. 

In a considerable proportion of cases there is no such sudden fi 
of temperature as constitutes a crisis, but the temperature, while 
tuating more or less, wradually becomes lower the normal 
is reached. This defervescence by lysis may be complete at 
time between the third and the fifteenth or twentieth day (sco 
No. 2). 
The congh is seldom a moarked feature, Tt is accompanied by 
vere pain in most cases, due to accompanying pleuritis, and for t) 
reason is superficial aud catchy, Usually it bexina within the fi 
few hours, or in some instances it precedes the distinctive aympte 
of tho attack. Sometimes, partieularly 
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‘Cuany No. 2—Defervescence by Lysis 


distress from the plenritic pain excited a it, 

‘The expectoration is at first frothy and tinged with blood, 
- casionally it is almost pure blood. Later it becomes more dense 
takes on a yellow, or brownish, or rusty color—aceording to: 
amount of blood it contains. The color is net often uniform, 
more or less marbled from the aggregation of differently sti 
masses, varying in color from dark reddish-brown to pinkish or 
ber, or a greenish tint, With all these colors there is, however, a 
vitreous, semitranslucont appearance, which is uot lost until tl 
abundant admixture of leucocytes at a later stage renders the exp 
toration opaque. The quantity is not great, seldom exceeding. two 
three ounces: in twenty-four hours, The expectorated ii 
composed of mucus mixed with leacocytes, red blood cells, epi 
(both columnar and pavement), fibrinous casts of the air cells, fo 
merly described as pneumonic globules, and occasional casts of tl 
bronchioles. Curschmann's spirals are sometimes found in the 
tum, but their presence has no diagnostic significance. 

The sputum abounds in microorganisms, especially the diplo 
cocens lanceolatus, which, howover, diminish rapidly after the « 
Chemically, it is found to contain a larga amount of sodium chlorid 
while the alkaline phosphates are absent. The extreme adhesiveness 
of the expectoration has been already referred to. Owings to this 
is difficult to eject it from the mouth, as it adheres to the tongue and 
tecth, often requiring tho aid of a handkerchief for its removal. 
Lator it assumes a more crenmy apperrance and becomes 
what loss tenacious. At this stage it contains a larger proportion of 
leucocytes, muny of them ina state of fatty degeneration. 

Occasionally, instead of this thick sti material we find a 
fluid deeply stained with a dark coloring-imatter derived from: 
blood, This so-called prune-jnice expectoration is supposed to d 
note a specially unfavorable condition, Probably it depends upon 
a serous exudation into the air passages, and indicates that the blo 
is less rich in fibrin than in cases yielding the tenacious sputum, 

Now and then we moct with a cuso of pneumonia in which 
is no expectoration from beginning to end. In these eases the 
date is removed by absorption alone. The process of freeing the Lm 
and restoring its permeability is not materially longer than when 
part of the efused imaterial is coughed wp. Todeed, when we 
sider the large amount of material to be removed, it is evident 
tho quantity represented by the expectoration must count for 
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cudate in the Jung is enormously rich in chlorides, it seems 
nce that they escape into the alveoli in place of being e 

the kidneys. This inference is strengthened by the fact that 
the absorption of the exudate the quantity of chlorides thro 
by the kidneys is abnormally great. In obsenre cases this ¢ 
pearance, partial or completa, of the chlorides from the urine 
have considerable diagnostic value, althongh it may occur in 
diseases. 

F. Pick” calls attention to a change in the urine in pneumonia: 
deseribed hitherto. In from twenty-four to forty-eight hours 
the crisis there is a decided decrease of acidity, the urine bec 
neutral or alkaline. This condition continues for from twenty: 
thirty-six hours and then the acidity retarns. 

The phenomenon is of pretty constant occurrence, Pick h 
observed it in thirty-one out of thirty-eight enses. He aseri 
to the absorption of the exudate, which is rich in sodium. Tt 
be due, however, to sodium being exereted in the urine as bicarl 
nate, which under normal conditions would have been neutralized 
pneumie acid in passing through the lungs (Bea page 44), 

Tn a considerable proportion of eases of pnenmonia albumin is 
found in the urine. Owen fonnd it in all but four of twenty-si 
cases.!' Tho amount bears some relation to the severity of the 
The albuminuria is probably the result of several contributing cau 
‘The infection itself, like other acnte infections, has a tondeney to 
duce this result, the pnenmotoxin probably irritating the kidneys 

other toxins do. Secondly, the interference with the pulmo- 
vary circulation results in more or less tension of the venous syste 
congesting the kidneys; and lastly, the imperfect metabolism cos 
qnent upon incomplete hrmmatosis leaves material in the blood to 
thrown out by the kidneys, whieh material normally would be d 
stroyed by oxidation. 

Besides albumin, blood and fibrinous casts of the uriniferous 
are occasionally found in the urine. 

According to Sternberg,’ secondary infection of the kidueys 
the mierococeus pneumonia crouposw is probably not infreq 
Tho micrococens ix not ordinarily found in the blood in pne 
though sometimes present in small numbers, Fraenkel and 


twenty-four autopsies upon vases of pueumenia, and had a bae 
Jogieal examination of the urine been made during life, it is prob 
that the pnermocoecus would have been found there. 

Ina certain number of cases, undoubtedly, the kidney dis 
due to the prosence of the pneumococeus itself in the kidney. 
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SYMPTOMS. Ww 


4 condition could be demonstrated during life only by finding the 
organiam in the urine in a case presenting symptoms of renal irri- 
tation. 

‘The most recent observations go to show that cases in which sec- 
ondary infection by the cocons itself occurs in organs other than the 
lunge usually prove fatal, and it is probable that these secondary in- 
feetions very often determine the issne of the primary disease, The 
albuminuria in the simple form begins to clear up after dofervescence, 
except in cases in which the respiratory embarrassment continues 
after the fall of the temporaturo. 

Associnted with the albumin hmmoglobin may appear in the 
urine. Nash" mentions a case in a girl of sixteen ill four days with 
pneumonia, The crisis occurred on the seventh day, after which no. 
more coloring-matter or albumin could be detected. 

An early appearance of albumin in the urine, before the pulmo- 
nary circulation is materially obstracted, may be interpreted ns indi- 
eating a high degree of infection, and therefore as likely to be fol- 
lowed by severe depression. Usunlly its first apponrance ix when 
the disease is at its height. 

The prognostic significance of albuminuria in this affection is 
important in proportion to the degree of renal implication present. 
This is jndged of by the quantity of albumin on the one band and 
the associated symptoms on the other. A large amount of albumin 
in a scanty urine containing epithelial casts and perhaps blood discs, 
the fever at the same time being high, the stomach irritable, and the 
montal faculties clouded, crontes a presumption that organic change 
is present in the kidney. Such chango alone constitutes a grave ele- 
mont in the prognosis, but when we consider that Lying hack of it 
there is likely to be an infection of the kidney by the organism itself 
as well as by the toxin, and that in this case the germ being in the 
blood, other organs alao will be involved, it gives an extremely sori- 
ous aspect to the ease. Should an examination of the blood show the 
presence of active pneumococei, the prognosis would be almost hope- 
Jess. Sturges and Coupland found that of twenty-seven cases in which 
albuminuria of all grades was present five were fatal, while of sev- 
enty-one without albuminuria all but two recovered. From these 
figures it wonld seem that pneumonia with albuminuria is more than 
gix times as fatal as withont it. Tt would be wrong, however, to infor 
that such an increase of mortality is dae to the kidney affection by 
itself. We should rather note the fact that this affection is prone to 
appear in cases that are otherwise bad, and more likely, thorefore, 
to prove fatal. 

as a complication, acute parenchymatous nephritis is 
Vou XVI—2 
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jon, Osler" found marked interstitial das 


General Hospital. It is very rare that it is the f 
disease. 

A further effect of the disease upon the renal function is a 
able diminution of the toxicity of the urine. According to 
by Roger and Gaume," the toxicity is only one-fourth of the 
during the pyrexia, but rises to the normal or beyond it at the e 

It would seem from this that either the disease so acts upon: 
chemical processes that the usual amount of toxins is not formed, 
that the kidneys fuil to eliminate the toxins in full measure from 
blood, While it is not at all impossible that the latter is the e: 
in some degree, and that the retained toxins may play a part in 
ducing the general condition, still as the lessened toxicity is not ne 
essarily accompanied by evidence of kidney implication it seems m 
probable that it depends upon a fault in the chemical processes 
which the toxic material is formed. ; 
‘Throughout the febrile stage the quantity of urea is 
great, the urine is scanty, and the specific gravity is excessive, 

After the crisis the urine becomes more abundant, but the 
of urea persists for some time, and may be greater even than u 
the pyrexia was present. This is probably due to the formation. 
urea from the exudate absorbed from the lang. According to Her 
the urie acid also is greatly incensed. ; 
Detivivm.—The mental condition is more or less disturbed in 
majority of eases, As the pyrexia increases delirium is pretty 
quently observed, It may take the form of simple incoherence 
speech, or it may be of the active, busy sort. Occurring early and 
persons who naturally show a tendency to cerebral derangement: 
the presence of fever, it may have but little significance, Even 
moderate pyrexia attending a severe cold will sometimes cause a 
ing delirium in such patients, and if attacked with pneumonia they are 
likely from tho outset to appear more ill than they really are, so 
at least as tho mental condition indicates, But in other cases 
delirium is a part of the general nervous perturbation to whieh 
ion gives rise, and it then points to a condition of eon 
iy, Bor some reason not yet explained, it is more pro 
occur in apical pneumonia than when the lower lobes are in 
though this is denied by some observers. 

Old persons are especially liable toa quiet delirium 
that of typhoid fever. 

Persons delirious from pneumonia require special watehfu 
on the part of nurses and attendants, Occasionally the pati 
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‘SYMPTOMS. 19 


comes maniacal, and seeks to escape from imaginary enemies. Thus 
a young man, not alcoholic, in the service of the writer in the New 
York Presbyterian Hospital, during a momentary absence of the 

dashed across the ward and through the sash of a closed 
window, and fell from the second story to the ground. He recovered 
from his pneumonia and from the injuries sustained from tho fall, 
Tn alcoholics this sudden frenzy is of frequent occurrence, 

Tho delirium is not always proportioned to, or dependent upon, 
the temperature. It may be present when the pyrexia is very mod- 
erate. When this is the case it is of evil omen, as it indicates cere- 
bral exhaustion. Tt may be a question whether the brain symptoms 
in a given case are the result merely of disturbed cerebral nutrition 
as in many other forms of disease, or whether they depend upon the 
direct local action of the microbe. The frequency with which the 
Pueumococens is found in tho fluid of moningitis, even when pneu- 
monia is not present, shows that it hax a special predilection for that 
locality, and it is perhaps more frequently present than we are in 
the habit of admitting. If sutopsies in pneumonia more generally 
included the cranial cavity, it ia probable that more cases of men- 
ingitis would be discovered; its distinctive clinical features being 
masked by those of the primary disease. 

When the aération of the blood is seriously interfered with, we 
have in this condition alone a sufficient cause for some degree of men- 
tal disturbance, which shows itself moro particularly in somnolence 
or coma, 

According to Potain,"* of Paris, the delirium of pneumonia is the 
result of varied conditions of the cerebrum; ranging from simple ex- 
citement, through the meningitis state, to true meningitis. Follow- 
ing the excited stage there is a period of quiet that deepens into 
coma, at times associated with signs of compression of the basilar 
cranial nerves. ‘The meningitis may be apoploctic in character 

Aside from the occurrence of delirium there are other evidences 
of nervous implication. The most striking, perhaps, is the extreme 
prostration that marks cortain cases even in the carly staze. It is 
not uncommon that a patient is stricken down in a way that at once 
suggests the agency of a powerful infection. His strength leaves 
him, he takes mediately to his bed, his limbs shake, his tongue is 
tremulous, his head and bones ache, he is nauseated and perhaps 
yomits. All this is in addition to the chill and to the stitch, and 
seems at a stroke to deprive the patient of half his vitality. It is in 
striking contrast to the comparatively slight impression upon the 
nervous system which is often noted in cases in which the tempera- 
ture may be higher and the pulmonary condition much more serious. 
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ness is another condition not at all an 





is by no means confined to those with aleoholie antecedent 
much more frequent in such persons, and in the absence of d 

the key to the problem might be overlooked. In subjects not al 
holic, the condition seems to be one of cerebral irritation at first, 
later, perhaps, of cerebral exhanstion. 

In children often, and very rarely in adults, convulsions take th 
place of the initial chill. As the disease progresses, and parti 
larly in cases in which hematosis is seriously interfered with, so 
lence, deepening into coma, is a very frequent condition, As. 
tends to favor the ovearrence or aggravation of hypostatic Q. 
freqnent efforts should be made to arouse the patient that he may 
excited to mora vigorous respiration. Tifa may hinge apon the 
servance of this precaution at a critical juncture. Sponsing tho face, 
neck, and between the shoulders with ice water is an efficient means of 
recalling the patient to conseionsness under these conditions. 

Canses of Death.—To fatal cases death may occur in a variety of | 
ways. First, there are cases in which the patient is overwhelmed by 
the intense virulence of the infection, death occurring within 
thirty-six to forty-eight hours after tho chill. It would seem as 
the vital functions were overpowered by the tosmmin, There is ex- 
treme muscular and nervous prostration, the heart's action becomes 
nupid and fosble, digestion ix suspended, the kidneys act imperfectly, 
deliriam and coma snpervene, and death occurs from acute asthenia, 

Tn other cases death is caused by exhaustion of tho right heart. 
The musele tires out from overwork, being enfeabled already by the 
action of the poison, Later, dilatation takes place, perhaps to 
extent of producing incompetence of the tricuspid valves. Finally, — 
it becomes so overdistended that it cannot recover itself and asysto 
resulta. 

Still another canso of douth is loss of respiratory surface. 
ix rarely tho result of simple pnoumonic consolidation, but there 
added to thix congestion an wdom of other portions of the lung. 
these cases the lays fillup more aud more; the breathing bee 
mora and more rapid aud superticial; and death by asphyxia 
place, = 

Plieque’ Jays innel stress upon this mode of death, declaring that 
nina patients anecamb tn it for ona dying from the infection. 

Tnx considerable proportion of cases death comes from exli 
tion of the vital powers, after a protracted and intense struggle wl 





































s during resolution it is known as the 
. It then is coarser than the true crepitant 

her of the character of the subcrepitant. 

As consolidation procoeds the erepitant nile is re] 
sound, bronchial or tubular breathing. The French 
pueumonic sougle. Tt is a high-pitched, whifflike sound, 
closely imitated by stroking the coat sleeve lightly with 
tho fingers. Often it is heard ouly in expiration, during 
current of air is more rapid than during the slower i 
inspiration. 
tubes, the vibrations being conducted wil 
solid tissue of the surrounding lung. It simply indiesten col 
tion, and therefore is not distiictive of pneumonia. At first it 
modifies the vesicular murmur, giving rise to bronchovesicular re 
ration, but as the alveoli become more completely filled it ex« 
Tadiialan reapiridion, completely. ini expiration, aud ipaltayal 
cidedly bronchial character to the inspiratory sound, which sound j 
at tho same time shortened aud incomplete, It is a sound of con 
erable intensity, and may be transmitted to some little distance | 
yond the consolidated area, and even over the contiguous portion o 
the sound lang. Tn children this is especially the ease. When 
developed, bronchial respiration is usually a persistent sign, b 
found at each examination during the whole period of consolidatio 
If temporarily absent from a locality where it was formerly fo 
the absence is due to a transient obstruction of a bronchial tube. 

Tf a considerable aren of lung is consolidated wud therefore wi 
drawn from action, a compensatory increase of expansion of the u 
affected portion is necessitated, and 1s a result wo have exaggerat 
of the normal respiratory murmur, the condition known as p 
respiration, ‘This may be very marked, not only in the sound p 
of the affected ling, but also throughout the other Tung as well. 

The vocal resonance is modified by the greater density of the n 
dium through which it is conveyed. The sound becomes load, har 
and metal! reminding one of the ¥ 
phone, T. sign tho term bronchophony ix applied. 
this sign it is important to cause the patient to speak as mi 
possible fro Whe chest, As this is difficult in the ease of women, 
vocal signs in them are wach less marked and conclusive than in 
Much depends upon the words the patient is required to pron 
The usnal one, fro, three will illustrate this, the first giving 
more decided results than the second and third. Tt is to be bor 
in mind that the normal vocal resouance is more pronounced on 
right side than on the left. In some enaes preetariloquy ia de 
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that is, the words spoken are heard as distinct articular speech, when 
the ear is applied to the chest. Bronchophony is not developed until 
the second stage, as it depends upon solidification of the lang. Tn 
the normal condition the sound vibrations formed in the bronchial 
tubes are greatly softened, or almost suppressed, by the spongy ling 
tissue interposed between the tubes and the chest wall. Whon this 
tissue becomes solid by the filling up of the air cells, the bronchial 
sounds are transmitted directly to the surface, and seem to be formed 
immediately under the ear of the auscultator. This apparent near- 





Fro, 1.—Stethonoope for Aurcultation of the Posterior Portion of the Chest, the Patient Ting ina 
Recumbent Position, 


ness of the sound, which is sometimes almost startling, is quite as 
characteristic of bronchophony as is the modified character of the 
sound itself. 

Like tubular breathing this sign is merely significant of solidified 
lung, and therefore does not necessarily indicate the presence of 
pneumonia. In connection with other signs and symptoms, however, 
it is of great diagnostic valu, 

Along with bronchophony goes increased voeul fremitus, This 
may be appreciated by placing the palm upon the chost, or more 
delicately by pressing lightly with the finger tips in the intercostal 
spaces. In cases in which there is abundant plouritic exudation over 
the pneumonic lung, the fremitus is less exaggerated. 

Very often the sounds of the heart are heard over a greatly in- 
creased area, being conveyed to a distance by the consolidated liu. 

To pneumonia it is often difficult to auscultate the posterior por 
tion of the cheat. ‘To turn the patient so as to bring tho affected aide 
uppermost will frequently cause extreme respiratory distress; and 
with a weak heart it is not wise to raise him into ting posture. 
To meet this difficulty I have devised a steth iz. 1) that, by 
pressing down the mattress with the left hand, can be slipped under 
























p on the fingers of the right. The eup of the stet! 
and shallow, in shape like the cover of a pill box; and the 
tubes instead of coming off from the top, como off from the s 
_ points but little removed from each other. The thickness of 
is about half aninch. With this instrnment the auscultatory 
can be obtained with scarcely any disturbance of the patient. 

Very early in the progress of the case a degree of percussion dw 
ness is observed. At first it is very slight, aud is appreciated only | 
comparison with the note obtained over the corresponding k 
on the sound side. But it soon becomes more pronounced, and when 
the consolidation is fully developed the pereussién note is but a 
shade removed from absolute flatness. Beginning in a portion of 
the lobe, it spreads usually until the entire lobe is included, Often 
it is pronounced at first only at a central point, from which the dul- 
ness fades away in all directions, but as time yoes on the area in- 
ereases until it accurately represents the contonr of the lobe. If 
a second lobe becomes involved it is rarely by continuity, most com- 
monly by the formation of a second distinct focas. : 

In some instances, however, the vesicular resonance is replaced 
by a sound which is more or less tympanitie, skodair resonance. Tt 
is high-pitched and wooden in character, us when one taps with the 
fingers on a table. The contrast is marked with flatness on the one — 
hand, and with the souorons resonance of pneumothorax on the other, 
‘This ty po of resonance is prodaced in the bronchial tubes within the 
consolidated area, the air within these tubes being caused to vibrate 
by the impulse conveyed to it through the solidified Inng, and the 
vibrations being transmitted in turn through the same medium to: 
the surface. Over the larger bronchi the cracked-pot sound may. 
occasionally be chicited, the shock of tho percussion stroke being ‘ 
transmitted in the samo iannor. 

Along with the dulness on percnssion, or the peculiar form of 
tympany, as the case may be, there isa well-marked sense of resist 
ance imparted to tho finger over the consolidated area. This will 
serve to correct auy erroneous inference that might be drawn from: 
au nnexpectedly resonant percussion note, This sense of resistance 
ia often more appreciable than the actual percassion dulness. 

With regard to all these physical sigus, however, it is to be borne 
in mind that when the consolidation begins coutrally in the lobe it 
may not be possible at once to ob the usual results of auseulta- 
tion and percussion, the intervening normal Inng preventing the ab- 
normal sounds from reaching the oar, and at the same time giving — 
out a clear note on percussion. Th sneh eases we have to depend for 
a whilo on the rational symptoms for a diaguosis. But it is nob as 
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a rule more than one or two days before the physical signs begin to 
be apparent, and in the end we may have them as clearly presented 
as under the usual conditions, This central beginning with tho do- 
layed physical signs is very apt to occur in patients advanced in age, 
or in whom, from any cause, the vital powers are not active. 

Jn the aged the physical signs loso somewhat of their distinctive- 
ness, ‘There is a tendency to increased resonance on percussion due 
to the rigidity of the bony framework of the chest, the greater depth 
of the thorax, and the backward curvature of the spine. The calcifi- 
cation of the rings of the trachea and bronchial tebes makes both the 
percussion note and the yoice sound more sonorous, while it impairs 
the distinctive character of vesicular breathing, substituting a some- 
what bronchial quality. ‘The excess of the bronchial secretion, which 
is almost physiological in old age, is likely to obscure the erepitant 
rile, which, in any cuse, is frequently absent in senile pneumonia. 

Auscultation of the Right Heart-—In a considerable proportion, 
perhaps more than half, of the cases of pneumonia, we have sooner or 
later to confront what may become a very serious mechanical condi- 
tion—the overfilling of the right heart and the venous system. This 
condition has its appropriate signs and symptoms, in speaking of 
which I shall use to a considerable extent the language of a former 
communication.” 

Whenever thero is obstruction of the pulmonary circulation, tho 
labor of the right heart is necessarily increased. In proportion to 
its inability to overcame the obstruction, there will be an accumula. 
tion of blood in the venous system. Excess of blood in the veins 
implies deficiency in the artories, and hence this class of cases is 
characterized by an unequal divison of the blood between tho venous 
circulation and the arterial. 

This condition has extremely important consequences, expecially 
in acute pulmonary affections. In these we study the pulse with the 
greatest solicitude to judge how the heart, as we say, is supporting 
the stragule. But the arterial pulse gives uo indication of the imme 
diate peril, for it is not the left heart that is bearing the brunt of the 
iattle. The pulse tells its story only at second-hand. Tt may be 
small and weak, but it is chiefly because tho left heart does not re- 
ceive enough blood from the lungs to fill its chambers and to distend 
the arteries. Tho troubleis not in a lack of propelling power so much 
as in deficiency of blood to be propelled. 

Bat if, instead of feeling the radial pulse, we could lay our finger 
upon the pulmonary artery, we should obtain information vastly mo: 
to the point. We should then be able to appreciate the dogree of 
pulmonary obstruction by the fulness of the yessel, and to rate the 
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er of the right ventricle by the forea of the 
n the relation of these two factors one to the other 

_ issue of the case. Increasing obstruction with de 

power means death; docreasing obstruction with sustained 
power gives promise of recovery, Tt is a question with 
left heart, and therefore the radial pulse, has almost: 

For the peril is not from general exhaustion, as for example 
nor from failure of the heart as a whole, as in some cases of 
tion, but specifically from tiring out of the right heart in 


unload the venous circulation through the obstracted vessels of t he 


longs. 

Now, while we cannot place our finger upon the pulmonary. 
tery, we can obtain nearly the same information by applying 
stathoseope over the pulmonary valve, Owing to anatomical 
tions which it is not necessary to describe here, it is entirely prac 
eable to separate the pulmonary valve sounds from the aortic, and. 
means of auscultation to study the peculiarities of the former as i 
cating the condition of the pulmonary cirenlation. 

Unfortunately, however, in some cases the valve sound is mask 
by bronehinl niles, so that it may bo impossible to appreciate 
accurately, But even in the most rapid breathing there are brief 
tervals during which the practised ear may nearly always gather 
required information. 

Now, if we note carefully the sound of the pulmonary valve 
for example, a ease of pnoumonia, we shall find that at the ou 
while the right veutriele is still in vigorous action, this sound is 
pecially clear und sharp, indicating u quick and strong recoil of 
pulmonary artery following the ventricular systole, This sharp. 
coil is duo to unusual distention of the vessel, and this in turn is d 
to the resistance which tho blood meets in passing through the hung 

If the cage is to terminate favorably, this accentuation of the pul- 
monary sound will probably continue through the whole course of 
disease, becoming ess marked as the obstruction in the lang 
creases. But in cases of inereasing severity and with an u 
able tendency, a time soon comes when not only this aecentunt 
lost, bat the normal intensity of the valve sound is lossened, the 
becoming: wenker and weaker notil it couses to be heard. This 
not that the obstruction Laws become less, but simply that the 
lar power of the right veutricle has become exhausted with the 
exacted of it, The blood is no longer driven through the artery 
sufficient force to dixtend it, and there is not enough recoil to 
the valve cusps together with an nudible sonnd. 

When this point is reachod, the end is not far off, The 








- instances there is a mingling of the phenomena of the 
with those of the induced pneumonia, as when the fever 
influence of malarial infection takes on a remittent type, or 
ence of tubercle in the Inng complicates the physical signs or 
the typical temperature curve. 
But while it does not seem that any useful purpose 
served by adopting such a classification and describing the 
forms into which pnowmonia may thas be divided, yet the p 
fontures of the disease vary in differant cases, and the variat 
the most part group themselves into three divisions, more oF 














inical lecture by the writer, published in 1895, and in 
these types are described the following passages occur," 

“To-day it is generally recognized that pneumonia is a disease. 
inicrobie origin, and that while the direct action of the microbe: 
limited in a greater or less degree to the lings, the toxin deris 
from it pervades the entire system. 

“The local lesion is not necessarily in proportion to the syst 
infection ; tha we may have a very large implication of the 
with comparatively little evidence of yeneral infection, and 
we may have severe general infection with but little pulmonary 
plication, And ayain, without reference to the amount of lung 
volved, or even to tho degree of fever presont, we may have the 
forces but little impaired, or we may have the nervous and mu 
ompletely overpowered by the intensity of the poison, e 

iti ht almost be termed malignant. 





and asthenic, 
chanical conditions by which the 
especially difficult, and to this di 
applie Viewed then from our present standpoint we may 
ognize threo types of cnses of puenmonia: sthenic, asthenic, 
obstructive, 













illustrating these three divisions. 
“The first case I will show you is that of a man twenty-eight ye 









now in the fourth day of the disense. 
ago, was of moderate severity, the pain in the chest was e 
the temperatare rose on the second day to 103.5° F., and his pulss 
to 105, and on the following day the temperature reached 104.5° F., 
and his pulse 116, At this time the respirations were 32 per m 






















delirious, with busy active doliram, a consta 

out of bed; but should he accomplish this, he would fall 

to the floor. His temperature on admission was 103.5° F., 
182, and his respiration 30, The relative slowness of res 

compared with the pulse, shows that it is nob the ; 

implicated which constitutes tho gravity of tho affection; the 
being so much more frequent than the respiration indicates 
cardiae ganglia and probably the heart muscle are directly 
by poison. On examining the heart we find that the first 
extremely feeble, and the pulmonary sound is almost in 
‘The pulse is yery small as woll as frequent. It is stated 
the onset, immediately after the chill, there was vomiting. 
conditions together indicate a yery grave implication of the 
system, showing an inteusity of infection in marked contrast 
that of the previous case. The urine also is found to be alb 

On physical examination, we find on the right side dulness and 





tho fifth rib in front, and nearly to the angle of the scapula behi 
in other parts of the lang there ave a few moist niles, and also 
sionally throughout the left lang. Still, the evidence of the physical 
signa is that the action of the reapiratory apparatus is but mod 
ately impaired. The gra of the ease depends upon the vit 

of tho infection, the direct poisoning of the nervons and mns 
systems, The muscular weakness, which is so marked elsew! 
extends to the heart, as is indicated by the small and very h 
pulse, and by tho charactor of the first sound. It is in this that 
danger to our patient lies; it is not that his respiratory function is 
so far impaired as to evento peril in that direction, but the danger: 
primary heart failure, due to the poisouiny of the nervous system: 
of the muscular fibre. The whole heart in this case, both the left 
well as the right side, is markedly feeble, aud in our treatment 
effort must be to keep up the eardiae action until the force of 
infection is spent. Cases of this t ‘emore apt to prove fatal d 
ing the staze of pyrexia. If we cun tide them over until defer 
takes place the prognosis becomes much more favorable. 
“Our next patient is a man sixty years of age, whose habits h 
been irregular, and whose constitution has been broken down 
alcohol, He is now in the sixth day of the disease; the chill 
not well prononneed; there was but moderate pain in the chest, 
early in the case the difficulty of respiration became a prominent 
tor, We find him with a temperature of 102° F., a pulse of 
nnd with 48 respirations to the minnte. ‘The face is pale, the lips an 
blue, nud the superticial veins are distended. On physical ex 
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tion, we find that the lower lobe on the left side is for the most part 
consolidated; we find also that there are abundant mucous niles and 
perhaps a slight dulness throughout the remainder of tho left lung, 
and also through the right lung. We have, therefore, condition of 
pnenmonic consolidation in the lower lobe of the left lung, with 
edema more or Jess pronounced in the remainder of that lung and 
throughout the other. ‘This condition necessarily implies a very 
grave impairment of the respiratory function. The amount of air 
which finds its way to the pulmonary vesicles is redaved to an extent 
which seriously threatens death by asphyxia. On examining the 
heart, we find by percussion that the right chambers are distended, 
the area of cardinc dulness being increased in the direction of the 
sternum. The pulmonary second gound is extremely fecble, being 
searcely audible, obscured as it is by the mucous riles in that local- 
ity, The examination shows an increased area of hepatic and of 
splenic dulness, indicating that both the liver and spleen are dis- 
tended with blood. The urine is albuminous. In short, we have 
everywhere the evidence of yenous repletion. There is more blood 
in the veins and Jess in the arteries than in the normal condition. 
The obstruction to the pulmonary circulation culling upon the right 
ventricle for increased action, that portion of the heart is especially 
exposed to exhaustion. 

“Tho leading factor in this case, thereforo, is the impairment of 
the respiratory function with consecutive exhaustion of the right 
side of the heart. The danger is that the right heart will fail, And 
yet the original area of pneumonic consolidation was uot yreat, uot 
nearly so great as in the first case we examined. The differ os 
in the condition of the circulatory apparatus, duo, in the first in- 
stance, to the age of the patient and, in the second, to the aleoholic 
habit which has impaired the whole mechanism of cirenlation. With 
a vigorous heart and sound blood-vessels, the amount of pulmonary 
consolidation present would have constituted but a trifli 
We have not in this case, cithor, the evidences of virulent infection, 
and the nervous system is not markedly implicated. 

“When death ocenrs in such conditions the post-mortem shows the 
right cavities and the pulmonary artery distended with blood. Inn 
private note which I received a few days ago from Dr, Daland, of 
Philadelphia, he describes the post-mortem appearances in four casos 
of this kind which he had observed, The right auricle and ventricle 
and the pulmonary artery were crowded full with n substance 
bling currant jelly. The tendency to anearly unfavorable termination 
in these eases is not so great as in the preceding type. Deferveseence 
is not so marked nor so complete, and its oceurrence does not affect 


















he prognosis so favorably. The mechanical conditions 

‘ected by the temperature, and death often ovens when i 
is very slig] 

In addition to the foregoing types there may be differences 
clinical features of the disease depending upon mixed 
Other organisms may be present with the pneumococens y 
such as the pnenmococeus of Friedlinder, Pfeiffer's influanas b: 
the Klebs-Loefller bacillus, the typhoid bacillus, the staphy! 
pyogenes, and the streptococens. One or moro of these acting 
the diplococeus proper to pneumonia may modify more or less: 
clinical picture. 

‘The one most likely to take part is the streptococcus. Tt may 
present from the beginning of the attack, or it may become 
ata later stage. If presont from the first, the onset is likely to. be 
less violent than usual, and the invasion more tardy in its mo 
The sputum is more purulent, less vitreons, less sticky, and 
both organisms. The face is less flushed and has the aspect of sepsis. 
The temperature is irregular, and there is no crisis. Lysis may be 
extended over three or four weeks. 

‘The upper lobo is moro liable to be attacked, but the points 
invasion change frequently, and the physical signs persist, perhaps fo 
five or six weeks or Jonger. The cough is troublesome and there 
great prostration. It is often months before the bealth is rey 
And yot, with all this, tho percentage of mortality is rather less 
in puro pnoumococeic infection. 

Woismasr roports 39 cases of pneumonia in which the pnenmo-— 
cocens Janceolatus was found alone in 84, and associated with 
streptococcus in 2, while in 3 the streptoccocus was found alone. 


4 by lysis, and 3 proved fatal on the seventh, tenth, and twelfth days 
reapectively, dofervescence never being later than the eleventh day, ox- 
eepting in 1 ease when it was completed on the fifteenth day. 

In contrast with this is the behavior of the five stroptoco 
caues. Of these one was fatal on the ninoteenth day, and in the re- 
maining four there was kept up an irregular remittent fever, n 
in ono case until the thirty-seventh day. The signs of consolidat 
continued from nineteen to farty days. 

Tho diagnosis of streptococcic pneumonia is based upon 
atypical progress and loug duration of the disease, but can be reached — 
with certainty only by microscopical examination of the sputum.” 





These correspond to a process extending from simple hyperwmia 
of the affected part through extreme engorgement, fibrinous and cel- 
lular exudation into the air colls, completo consolidation, fatty degen- 
eration of the exadate, and removal of the latter by absorption and 
expectoration. All of these stages may be represented at the same 
time in different portions of the lung. As to how far these changes 
correspond with the clinical phenomena of the disease, and the results 
of auscultation and perenasion, it will be interesting to quote from a 
work which is at present a leading authority on the subject of pneu- 
monia:* 

©We may panse hore to consider whether in a disease clinically no 
well defined as pneumonia, it be not possible to assign correctly the 
special anatomical changes which accompany the various poriods or 
stages of the disease, such as are denoted by tho pyrexia and physical 
signs. It is undonbtedly true that this can be done to 4 certain ex- 
tent, but a little consideration will show a lack of absolute paralleliam 
between the auatomical and clinical features. At tho outset, the latter 
denote the existence of a more or less widespread area of congestion 
in the lung, as well a8 of incipient pleural inflaromation, which are 
conditions of structural change possible to be detected in the dead 
body. Yet there must be a condition antecedent to these changes tht 
constitutes the so-called ‘ first stage,’ for which there is no anatomical 
indication. Indeed, as we havo seen, the atage of pulmonary engorgo= 
ment has seldom been clearly demonstrated anatomienlly ; for the ob- 
vions reason that at this early period of the affection death rarely oc- 
curs, and also because in cases which rin the most rapidly fatal course 
their very intensity carries them beyond this stage before death, And 
as has been pointed out, it is extremely difficult to infor from post- 
mortem appearances the existence of ante-mortem congestion in any 
organ, and especially in an organ like the nog, which is #0 readily 
influenced by the circulatory changes that arise in the last hours of 
life, or in the act of dying. It is well known how at this time the 
blood tends to accumulate in the venous system, and to be especially 
prone to collect in the dependent parts from tho failure of the hes 
to propel it onwards; and this resulting condition of hy postasis is 
even more liable to occur when the heart is already weakened by the 
febrile process. The lung may become so filled with serosanguinolent 
exudation as to be quite solidified, and the term * hypostatic pneu- 
monia” has been employed to denote this.” 

Vou, XVL—3 












so fully collapsed as the surrounding normal lung, 
it is slightly more resistant. The color is bright r 
tho natural pigmentation of the Inng. ‘The pleural 
some of its brillianey, the epithelium being cloudy or per! 

















frothy serum. Tho physical sign corresponding to this ¢ 
scarcely more than a slight localized feeblenoss of res 
more or less abundant moist miles. A few hours later, 
wmia has passed into an extreme degree of vascular er 
The diseased part shrinks but little when the chest is opened. — 
pleural surface is of a deep red color, veiled by more or less of fi 
ous exudate, which peels off readily in flakes. A similar 
is often observed on the corresponding costal surface. The: 
to the tonch is markedly iuereased, and on section the tissue is. 
readily divided than in healthy lung. The cut surfaces are dark 
in color, and dark blood mingled with air follows the knife. 
appearance resembles closely that of an incisod spleen, and the 
splenization is npplied to this stage of the local disense. At po 
minute extravasitions of blood may be observed in the substance o 
the engorged tissue, Microscopically, the pulmonary capillaries 
bo found distended with blood, more or less fluid oceupying the ai 
cells. 
But the lung still erepitates between the thumb and finger, an 
can be squeezed dry without breaking down. A piece of it th 
into water floats. 
The physical signs belonging to this condition of the lung 
diminished resonance on perenssion, bronchoyesieular respirati 
crepitant miles, and slightly increased yoeal resonance. Tn addi 
a pleural friction sound is often present. 
ingnishing feature of the next stage is the filling up | 
# fibrinous exudate by which the parenchyma 
solidified. If a considerable area is involved the Inng 












complotoly 





furrows are imprinted on its surface by the ribs. The lung is u 
covered by a dense white, or grayish, or yellowish layer of fibr 
which if removed shows a deep mottled red or purple color b 
‘This layer is adherent to the costal pleura also, and the sep 
leaves both the palmonary and the costal surfaces rough and 
lar. Osler* states that the pleural exudate may form a creamy 
an inch in thickness, When cut into, the solidified mass is fou 





During this stage the weight of the lung 1 

gm., instead of 600 gm. which is the normal 
Microscopically the moulda of the alveoli: 

found to consist chiefly of fibrin in the form of a 

which are added red blood corpuscles, leucocytes, 


and numerous diplococei puenmoniw. Other o 


streptococci, staphylococci, etc., are often found associated 
specific microbe, 

As this stage approaches completion the capillaries d 
the pulmonary artery become occluded, and the resulting 
extends backwards into the larger vessels, even as far as to 
off of the branch supplying tho lobo, Indeed, there are 
record in which the thrombus has reached the bifureation of th 
monary artery itself, and a portion of the clot has broken’ 
been swept into the sound Inng, causing immediate death. 

This stoppage of the functional expillary cireulation is 
due in part to vital changes growing out of the microbie in 
the chief agency is the proasure exerted by tho oxudate, The 
in the pulmonary circulation being searcely half thnt in the 
a comparatively slight mechanical cause ix sufficient toa 
movement of the blood. : 
The septa between the air cells are but little changed beyond tl 
above-mentioned engorgement of the vessels and perhaps some k 
of epithelium. In their miyration from the capillaries some | 
Jencoeytes remain entangled inthe stroma The nutritive 
remain pervious. 

Tho pleura at this stage is usually covered by a dense 
false membrave, which dips also into the interlobar fissures, — 
bridges them over. This layer of fibrin very generally extends: 
youd the area of hepatization, hecoming thinner towards the: 
of the patch. Tt may cause an adhesion of the two pleural st 
which latter, however, are easily torn apart. 

Tho physical signs indicating the existence of hepatization ¢ 
Aulnoss, approaching to flatnoss, and increased resistance on p 
sion, with tubular breathing, or perhaps entire absence of reap 
sound if the exudate extends far into the tubes, To this is ad 
creaso of voeal resonance and of vocal fremitus. : 
Snueeeeding the stage of red is that of gray hepatisation, 1 
echange-results from the absorption and removal of much of the 
ing-matter of the red cells in the exudate, the addition of white 
puscles in great unmber, and a disintegration of the formed 
comprised in the contents of the air cells into a fatty, gran 
torial, As tho torm indicates, the color of the cut surface is 
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from red to gray, but as the change takes place irregularly the color 
is more or lesa mottled. In consistence the tissue is softer than in 
the previous stages, so that the finger may be thrust into it, and the 
pit thas formed fills with a dirty puriform fluid. This becomes more 
marked os the change progresios, and tho cell contents become moro 
liqnid. The term purulent infiltration is applied to thix condition 
incorrectly, a8 the fluid is not pus but a fatty and granular detritus. 

Some confusion, however, has arisen in regard to the condition to 
which the term pwrulent infiltration properly belongs. By some this 
is considered as morely an advanced stage of gray hepatization, the 
fibrin and the red cells in the exudate having broken down and the 
lencooytes fatty degeneration. These wuthorities regard 
the condition as a step in the progress toward resolution, a preparn- 
tion of the exudate for being absorbed. 

Other authoritics describe purulent infiltration ns ono of the is- 
sues of pneumonia, and almost necessarily fatal. ‘To them it means 
a diffuse suppuration of the affected portion of the lung, an event so 
rave as practically to preclude recovery, 

It is not difficult to see how this confusion has arisen. Necessarily 
our knowledge of the local conditions has been obtained from the poxt- 
mortem findings, and these may admit of either interpretation. But 
it seems to me that there are two distinct processes, the results of 
which may be differentiated both by the clinical history and by the 
changes found in the lung. 

We may find a subject whose expectoration had gone through the 
usual changes and become mucopurulent, and who had passed the 
crisis, but has not been able to rally afterwards, Death has taken 
place from mere exhaustion, The autopsy shows the cell walls in- 
tact, and the cells filled with the grayish material, which yives the 
name to this stage of hepatization. 

Tn another case the creamy apata will have made their appearance 
in due sequence, and soon afterwards there will have been a more or 
less complete defervescence, but the temperature bas uot remained 
down. There have been fluctuations resembling those of heetic, 
with chilliness and perspirations. After n course of several days 
death has taken place under these septic manifestatio The ane 
topsy shows the affected area filled with » creamy fluid identical with 
pus, and the septa infiltrated, softened, and more or less broken 
down. 














Now in tho firat case death has overtaken tho patient in the midst 
of a process tending to restoration to a normal condition. Tn the 
second, the restorative action had been interrupted by a new process 
with its seat in the cell wall. The nutritive vessels have been at- 








‘lungs, 1S i ten ere 
this condition the term purulent infiltration is very 
it will be readily apparent that such extensive supp 
volving corresponding loss of lung substance und « 
heels of an exhausting pyrexia could scarcely be 

There is no physical sign by which the transition 
gray hepatization is indicated. If resolution begins 
may be marked by a return of the crepitant rile But 


turn of crepitation would be during red hepatization. 
As to the time at which these several stages develop the gr 


diversity obtains, and in this connection the interest of the followin, 


note is such that no apology is necessary for its insertion : 


“As ataabratinns the variability of the anatomical c 
inflamed lung at the time of death, and the lack ay ‘any 
lation of these to the time at which death has ocenrred, the 
cases may be quoted, in which death took place at ‘periods 
from six to seventeen days from the onset. 

“1. Male, aged 40, denth om sixth day. Gray he; 
greater part of left lower lobo, 

“2, Male, aged 75, death on seventh day. Gray he 
anterior part of upper lobe (congested posteriorly) and of upp 
fourth of lower lobe of right lung. Tn left lower lobe a ‘ recent 
monic nodule, 

“3. Male, Piase iat death on seventh day. vaso o 
part of upper lobe of left lung hepatized; gray at base, e 

1 Mal ale, aged 4, death on seventh day. hep 
‘ Sania infiltration’ of right upper lobe. 
, death on eighth day, 


6. Male, aged 50, death on eighth day. 
right lung (axcapt apex). 
“7. Malo, nged 24, death on ninth dy 
upper aud lower lobes. Patches of * iaishear? MNepativn 
right upper and lower lobes, (Fibrinous coagula in bronchi. 
‘omale, middle-aged, death on ninth day. is 
Vidation of right mpper uct Lower Tobes. 
Right lang, 
entirely in slate of gray he 
. Pen aged 4, death on the tenth da; 
upper lobe of right Jung in state of * i 
4 Ss, 


jored andl granular.” 

ied by peri- and endocarditis.) 

Male, aged 50, death on sixteenth day, Gray h 
studded with yellowish points, of whole of right lung, ex: 
and lower margins, [Probably consecutive " pneume 
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“13, death venteenth day. lzati 
of left fower aie otra ie ae 


According to Delafield and Pradden," the lung is found passing 
from red to gray hepatization at any time between the second and 
the eighteenth days of the disease. tis found completely gray at any 
time from the fourth to the twenty-fifth day. In about one-half of 
the fatal cases death takes place in the condition of red and gray he- 
patization; in about one-fourth in the condition of gray hepatization. 

As resolution progresses the infiltrated material is gradually re- 
moved, and little by little the air regains access to the alveoli. The 
lung tissue beeomes less friable, shrinks in volume, is more elastic, 
crepitates again on pressure, and resumes a more natural color. 
Corresponding with these changes the physical signa which marked 
the invasion reappear in reversed order. Percussion dulness be- 
comes less absolute, and bronchial breathing, if previously all respi- 
matory xounds were alent, returns for a time, and then gradually 
gives place to vesicular respiration accompanied at first by crepitation, 
Voeal resonance and yocal fremitus are less marked. It is a long 
time, however, before the physical signs get to be entirely normal, 
especially if the fibrinous layer covering and uniting the pleural sur- 
faces is of considerable thickness, thus dampening the percussion 
note and obscuring the auscultatory sounds, 

In most eases besides the specific pneumoniec lesion, which is 
limited to a certain area, there will be found evidence of congestion 
in other parts of the same lung, and perhaps in its fellow. This con- 
gestion may be so intense, and the resulting secretion xo abundant, 
as to leave insufficient breathing surface, and to be the immediate 
canse of death. The congestion may be hypostatie, when it will ho 
limited to the dependent portion of the lung, or it may be due to car- 
diae weakness, and affect all parts, Very frequently moro or loss 
pulmonary edema is present. 

In rare instances the affected portion of the lung undergoes a sup- 
purative prodeas. The surface has then a yollowish color, and on 
section a purulent fluid exudes. The cells, resembling pus cells in 
all respects, not only fill the alveoli, but infiltrata the interalveolar 
walls.“ The pressure thus induced interferes with the nutrition of 
the septa, and may lead to their softening and breaking down. ‘This 
may result in the formation of abscesses, but the condition if at all 
extreme usually proves fatal before this point is attained. 

Abscess of the Inng as an event of pnenmonia oceurs in bet: 
one and two per cent. of all cases, The absceas may have firm w 
or may be only an irregular cavity in broken-down tissue. Absec 
vary in size from that of a pea to the dimensions of the entire lobe. 
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while the right cavities are distended by firm co 


tand into the branches of the pulmonary artery. ‘ 

‘The spleen is often enlarged, especially in asthenic 
the infection has been intense. Under like conditions 
congested, particularly when the respiration has been g 
rassed and the right heart overtased. 

Tn the kidneys the cells lining the tubes are often in the eo 
of cloudy swelling, and in a small proportion of cases there 
developed nephritis. - 

There is a form of pneumonin® in which the air cells, : 
becoming entirely free as the rosult of resolution, are found 
more or less of connective tissue springing from the cell 
intimate connection with if. This is not uniformly d 
through the air vesicles, some of these containing only n 
various cells, ‘The connective tissue may become organized, tl 
vessela communicating with the vessels of the septa. 

The clinical history ix somewhat different from that of 
pneumonia, being more protracted, and the phenomena of 
not well marked. The process realizes the idea of a true p 

















pletely filled and their walls much thickenod; and amooth o 
tissue takes the place of the natural structure of the lung. 


Parnonoey. 


Tt is now very generally conceded that the essential 
pneumonia are due to the action of ove oy more forms of baci 
nearly every case the diplococcus pnenmoniw of Frinkel is f 
the exudate, and it may also in rare cases be disseminated 
the system more or less gencrally. With this are sometimes, 
other microorganisias in such number as to suggest the pr 
that they play au important though subsidiary part both in 
process and the general infection. 

As to the relation of the specific organism to the 
whole, we may uote: 4 

Firat, that no amount of traumatiem inflicted upon the 
the methods ever so yuried, produces pneumonia. We 
pieres, bruise, buru, or sald the Inng; we may introduce 
or chemical irritants into the air pussages, aud while we geb 
tation as the result we do not get pneumonia, 
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Second, we may have pneumococcic infection in several serous 
and synovial cavities at the same time, resulting in suppuration in 
each, and not have pneumonia. . 

Third, wo may introduce the pneumococeus into any portion of 
the body save the lungs, and even into the blood itself, and we do not 


pneumonia, 

Fourth, but if we introduce active pneumococci into the paren- 
chyma of the lung we always get pnoumonia as the result. 

Fifth, in probably every case of pneumonia coming to autopsy 
during the active stage, if the search is properly conducted, the pres- 
ence of pneumococei in the lungs eau be demonstrated. 

‘The inference from these facts ix that the one thing necessary for 
the developmont of pneumonia is the presence in tho alveoli of pneu- 
mocoeci in a condition of active multiplication. 

In regard to the nature of the local lesion, while it is commonly 
designated as un inflammation, the term is scarcely correct in the 
sense in which it is understood when applied to that process as it ov- 
enrs in other structures, We consider inflammation as affecting the 
tissue itself, and causing an anatomical chango in ita elements. But 
in pueumonia the interalveolar septa seem to be but little affected hy 
the enormonsly active process taking place within the cells. After a 
few days these cells are emptied of the mass of exudate with which 
thoy wore filled, and the cell walls are foand practically in their noy- 
mal condition, having suffered at the most only a little loss of epi- 
thelium, Had this been an ordinary inflammation, as of the liver or 
the kidneys, accompanied by a corresponding amount of local change, 
we should expect to find such damage to the part as would require a 
long process of repair, if, indeed, complete recovery could ever take 
place. Vessela would be obliterated, new connective tissue would ba 
formed, permanent indurations would remain, ete. Indeed, such 
changes are the usual accompaniments of chronic palmonary intlin- 
mations, and sometimes remain after pneumonia of an aberrant { 
That they do not occur in typical croupous pneumonia seems suflicien 
evidence that the process in the latter case in oasentially different fron 
inflammation in general. 

Bat if other evidence were needed it is supplied in the fact that at 
the crisis the fever, which if the process were an inflammation we 
should have to regard as on inflammatory fever, ccases abruptly, 
while the so-called inflammation goes on. In typical cases thor 
‘comes a time, uaually from the fifth to the eighth day, when the tom- 
perature fallx anddenly nearly or quite to the normal line, while the 
physical signs denote that the Iocal conditions remain wuchanyed, 
Tn what inflammation occurring elvewhere, aud of sulliviout intensity 


























But if this is not ex inlatamaton clits tae 
‘This question has received various answers. It has been. 
that the fever is the primary affection and that the c 
lung bear some such relation to it as the rash of scar! 
ample, bears to the fever that accompanies it. The 
is a survival of this view. 

Tt has even been suggested by Trousseau that the 
sentially a form of erysipelas, modified by the peculiar 
which it has its seat. And again it has been thought to be 
voster of the lang, having a vervous origin. But even these 
suxgestions, designed to meet the difficulties in the way of 
pneumonia as a simple inflammation, still leave the ph 
the crisis above referred to unexplained. 

The diseovery of the pneamococens has carried na along 80 
to enable us to say that pneumonia is an infectious disease 
ing upon the action of this organism. This is a great ad 
it still leaves the question open, How does the mierococcus 
ubout the local and general conditions? How does it find its 
tho lung, and when it gots there, how does it net? : 

Tt seems to the writer that there is un answer to this that 
once consistent with the facts and affords a satisfactory exp 
of the phenomena observed, It is that instead of an in 
of the Inng tissne wa have essentially a process of germ culture 
on in the air cells, To make this intelligible, we must recall the 
that in the lung we have two separate and distinct circulations, 
one derived from thé bronchial vessels, and designed for the nut 
of the structure; and the other derived from tho pulmonary 
and devoted to the function of the organ. 
latter that the pathological process has to do, while the former is. 

twin tho integrity of the tissues, we can see that a diseased 
y healthy action may go on side by side, dependent 
the condition of the reapective syatoms of vessels, 
Let now a diplococens find its way into an air cell, and there 
cite an irritation in the delicate structure that separates the i 
of the cell from the functioual blood supply. An exudatio 
the latter follows, and the coccus at once finds itself su 
a medium suitable for its multiplication. 
temperature, ote., are similar to those in artificial cultures in 
mierohes increase rapidly, more exudate ia 
ell, which becomes filled and overflows into an 
















into the 
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cell, where the process is repeated, cell after cell and lobule after 
lobule being invaded. All this time the cell wall is nourished by its 
nutrient blood supply, and is almost as indifferent to what is going 
on in the space which it encloses as is the glass of the culture tube to 
the process within it. 

Tf asked what, after all, is the evidence that the process does not 
affect both circulations alike, the answer is, that if it did so, the re- 
sulting condition would ba incompatible with the maintonance of 
vitality in the affected part. We have, for example, a portion of 
hepatized lung, perhaps aa large as a child’s head, in which the 
branches of the pulmonary artery are thrombosed, and into which 
no blood from the right side of the heart can penetrate, Suppose 
for an instant that alike condition existed in the nutrient circulation, 
that its vessels also were occluded, and that no blood could reach the 
parenchyma of the lung from the left side of the heart. So large a 
mass could not be nourished by imbibition from surrounding parts, 
and there would be nothing left for it but speedy loss of vitality, 
What actually does happen, however, is, as wo have seon, that the 
cell wall eseapes without injury, and not only so, but the absorptive 
apparatus remains in full activity aa is proved by the quickness and 
completeness with which the removal of such a bulk of material is ef- 
fected. 

From the moment that the culture process begins, the specific 
toxin also begins to be formed, and is at ouce absorbed into the cir- 
culation. From thix we have the chill, the high temperature, the 
prostration, and all the other evidences of # virulent infection, Tho 
rapidity with which tho toxic product finds its way into the system is 
explained by the favorable conditions presented by the great vaseu- 
larity of the Inng and the enormous surface from which absorption 
takes place. Indeed, it would almost seem as if the ling strneture 
were arranged with a view to such a result. 

So long as fresh supplies of toxin are being formed, or, in other 
words, 80 long as the consolidation ia spreadin, 80 long the te 
will be maintained. But here aguin, as in a cultures, there is 
a limit beyond which the process cannot extend. A piven quantity 
of # culture medium can maintain the life of a given number of germs 
only for a certain time, Beyond that time the changes: produced in 
the medium render it unfit as a soil for the further growth of the or- 
g&nisms, and the death of the latter puts an end to the process. 
With the supply of toxin eut off the temperature falls, If the inva 
sion has been regular and rapid, coming to an abrupt termination 
with the complete consolidation of the lobe, the supply of the toxin 
will cease abraptly, and wo shall have dofervescence by crisis. If, 












and the process of consolidation slowly | 
of toxin will continua in one part while it fails in 


ess will be prolonged, and the defervescence will 

This does not exclude the theory of the 
toxin, Indeed numerous observations, and espec 
Klemperer Brothers (sea paye 124) go to show that a | 
munity is created by au attack of pneumonia, and that 
may be transferred to another subject by serum a 
could scarcely be explained except on the theory of an 























clinieal phenomonon in quostion. 

As bearing upon the formation of an antitoxin the followi 
servation by Pinna” is of interest; He found that the pus o 
by injecting turpentine into tho cellular tissue of a man, 
pus was absolutely sterile, had the power when injected into 
of rendering the animals immune to inoculations of pus e 
pneumococci. The rabbits recovered and remained healthy, wi 
others not so protected succumbed to pueumococcus septic 
within thirty-six hours after receiving a like amount of p 
pu 

inicrobic action, poxseasns antitoxie properties. 

This suggests the probability that the exudate during the p 
of retrogression assumes the character of simple sterile pus— 
relation to the pueumetosin. The theory of an antitoxin 
further discussed in trouting of seram therapy. } 

But tlw matter is still further complicated by a chemical f 
that enters into the case the moment the current in the func 
capillaries is arrested. Normally there is carried in these 

ying wmount of sodium bicarbonate beld in solution in the 
‘equisite that the carbon dioxide contained in the bie 
should beset foe in the Jungs, in order that it may escape with: 
expired air. Nature provides for this by the production of a 
yanic acilin the parenchyma of the lung, known as pneamic 
This combines with the sodium, and the carbon dioxide thus lib 
passes into the alveoli 

But when the functional circulation ceases, the sodium bic 
ix uo longer at hand to neutralize the pneumie acid, which 
to bo produced asa part of the nutritive process. The par 
of the lung, therefore, 
slightest trace of acid in the medium is, ns has been proved from 
ratory experiments, fatal to the propayation of the pmeumoe 

















‘Thus there are three things that tend to bring about the crisis: 
failure of the supply of toxin, the formation of an antitoxin, and the 
presence of a free acid in the affected part inhibiting the action of the 
diploeoceus. 

Probably the phagocytosis of Metehnikoff also plays a part, the 
Eee destroying the pneumococci. This, however, is only con- 
jectural. 

With regard to the mode of access of the germ to tho air cell there 
are only three channels by which it might reach the seat of its activity 
in tho lung. These aro the blood-vessela, the lymphatics, and the air 
passages. As to the first of these it has been amply demonstrated 
that the pneumococcus may find ita way into the blood-vessela, and 
may set up a peculiar action in localities that are slut out from all 
communication with the exterior of the body, Thus it is sometimes 
found in the fluid of poricarditis, and in tho pus of meningitis, the 
Inng not being at all implicated, We must therefore concede the 
possibility of its reaching the lung in this way; but is this the usual 
route? Against this supposition is the fact that in the vast majority 
of cases of pneumonia the local infection is strictly limited to the 
lungs, although, a4 we have sean above, the organism ix capable of 
attacking other structures. Moreover, if we were to admit aselective 
action on the part of the lungs whereby the coccus is attracted, ax if 
were, to the pulmonary structure (as the gonococens is, for example, 
to certain tissues), we still have to account for the fact that ms a rule 
the morbid process begins ina single focua in tho lung and xproads 
from that as a centre, instead of attacking different places in the 
lungs, as it would be likely to do if the oryavisias were floating in 
the blood. When we add to this what the researches of Kanthack * 
and others prove, that if in a case of pneumonia the pneumococci are 
found in the blood, and can be cultivated from it, the prognosis is 
bad, while, as we know, under usual conditions « large proportion of 
cases of pneumonia terminate favorably, we have a strong probabil- 
ity, to say the least, that the blood-vessels are not the usual channel 
by which tho infection reaches the lung. 

As to the lymphatics, the same reasoning holds good, and in 
addition we have the extreme improbability that the organisms could 
pass the barrier of the lymphatic glands. 

This brings us back to the air passages as the most likely avenue 
of infection.* But this ia by no means anopex one. The anatomical 


* As corroborative of this view of the mode of » of the infecting germ it in 
toobserve that as in two-thirds of the cases foreign bodies passing down 

the tenchen find thoir way into the right bronchus, owing to its gronter width, so 
‘we find fn practice a very considerable preponderance of right-side pneumonia, 











ition of the bronchial tree is such that 
particle, however minute, should be car 


ne eats and the ead air, that it can reach the air o 

Once deposited upon the mucons surface of the tubes all ti 
ditions favor the expulsion of a solid particle rather than it 
progress inward. In respiration the outward current is much 
rapid than the inward, and expiration tends therefore to drive’ 
ward with a greater force than inspiration exerts in drawing 
To this constant outward impulse is added the action of the 
epithelium, by which a movement in the direction toward the g 
is imparted to the fluid which bathes the bronchial mucous 
brane, These influences combined render it extremely 

any solid substance, however minutely divided, to be cated into 

alyeoli by simplo inhalation. 

‘This provision of nature for preventing access of foreign m 
to the air cells is 80 complete that they are very seldom invaded 
even the finest particles that ave carried in the atmosphere. 

Doubtless this provision is operative to a very great extent in p 
tecting the lungs from the ingress of pathogenic germs. These 
appear inthe mouth and pharynx, where the epithelium is of. 
pavement variety, but when they reach the point where the cili 
epithelinn bogins, the action of the cilia opposes their further 
gress. t for this we should find all manner of germs ul 
over the wholo extent of the respiratory tract, instead of being 
fined, aa a rule, to the ragions above the glottis and to the 
bronehial tubes, 
But this protection is not wbsolute at the best, and is liable to 
impaired by any cause that affects the In ii 
Thus, for example, the et 'y of the ciliary movement is le 
during the early dry staye of a common cold, and in bronchial e: 
Even if the protection remained intaet it would not prevent 
apread of mieroorgani the bronchial mneous surfaes by 
process of multiplication, which process acts with inconceivable. 
pidity under favorable conditions, A single microbe lodged in 
of the smaller tubes, and there finding a suitable eultare medium 
the secreted mucus, would in a few hours produce willions of 























probably the result of the sume anntomical condition by which germs on 
the bifureation fa thelr passage downwards are influenced to pasa into the ri 
bronchus rather thas the left, 
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kind. The colony spreading in this manner would not be long in 
reaching the vesicles. Here the epithelium is of a different charac- 
ter, resembling closely the type of serous membranes, which are 
prone, under irritation, to yield a fibrinous exudate. In the alveolus, 
however, this form of exudate appears from present indications to bo 
the product of only one form of irritation, viz., that resulting from 
the presence of microorganisms. It seems to be afforded principally, 
if not wholly, by the pulmonary, as distinguished from the bronchial, 
capillaries. When there is infiltration into the septum from its nu- 
trient vessels the infiltration is corpuscular and not fibrinous. 

As has already been seen, the pneumococeus lanceolatns is present 
in the mouth and nasopharynx in perhaps the majority of healthy 
persons. Dr. Nenmann’s studies made at my instance show that in 
three out of sixteen autopsies in persons dying of other disease than 
phenmonia this organiam was found in the smaller bronchi, say, of 
the fourth or fifth division. Why in such snbjecta they do not 
always penetrate into the air vesicles and excite pneumonia is a ques- 
tion of great interest, the answer to which is not at hand. That they 
do so penetrate under certain conditions we already know, but what 
the conditions are, and how they act, we caunot tell. In general 
terms, their presence in the air cells seems to be associated with de- 
pression of vitality, as if the protection against their entrance was 
sufficient so long as the vigor of the subject remained unimpaired, 
but failed when it was diminished. Starr” suggests that the pneumo- 
coceus becomes more virulent after exposure to cold. 

Tt will be urged ayainst this view of what takes place in the pneu- 
monic lung that there is no necessary relation between the amount of 
Iung inyolved and the degree of toxemia. This is true ax a simple 
proposition; but in this as in all other forms of toxic infection, dif- 
ferent persons show remarkable differences in susceptibility to the 
poison, and at the same time the poison itself varies extremely in 
virulence. 

Farthermore, accepting tho theory of an antitoxin, the period at 
which the formation of this substance begins in a given case and the 
rate at which it progresses, become at once factors in determining 
the general condition of the patient at a given time. 

Bat perhaps the most important consideration in this connection 
is that thearea in which the toxin is being formed may greatly oxcoed 
that in which physical signs can be detected. The thinnest film 
of exudate will be a sufficient medium for the growth of microbes, 
and that under conditions most favorable for a rapid absorption 
of the poison they afford. So that while there may not be material 
enough in the bronchioles and alveoli to change the percussion note, 






gc oe Pl 
being equal, the systemic impression will be clo 
the extent of the local invasion. ee 

Oceasionally in the progress of a pneumonia, gs 


branch of the bronchial artery becomes involved in 
shutting off the nutrient circulation from the corre 
of lung tissue. That this does not occur more freque 
passive is the rdle played by the pulmonary parenchyma. 
_ A process of less intensity involving the nutrient 
account for the permanent change found in chronic pue 
Suppuration with tho formation of abscesses in tho Tung 
now and again observed. This is probably due to a mixed it 
in which pyogenic germs take part with the diplococens and p 
a more intense degree of local irritation involving the lang 
itself, 











ess of the removal of the exndate from the air cella begins, 
accomplished chiefly by absorption, and is facilitated by the: 
faction of the fibrin and the granular disintegration of the 
elements which characterize tho stage of resolution. 

Tu the conrse of a few days, if all goos well, the cell is en 
relieved of ita contents. Tis walls remain intact and ready 
immediate resumption of function. 

The sum of the argument, finally, is that from ita p 


















nutritive resources, or directly compromising its own tissues, — 
the fact that in the lung there are empty spaces accessible to b 
and separated from a uulimited blood supply by only the 
sui most permenhlo wall, that makes the phenomena of p 
possible. Tt is the farther fact that the framework bei 
spaces has its own separate blood supply, apart from the ve 
volved in the pucumonic process, that prevents a aweeping 
tion of the lang tissue. 
Tn no other organ inthe body is such mingling of str 
health and diseased action conceivable, for in no other 
blood supply for nutrition and fnuction separately provided 
* A somewhat analogous condition is mot with in the heart, Insamuch 
Hows through {ts cavities for functional purposos, while its nutrition is. 
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The sequence of events taking place in an attack of pneumonia 
would seem to be as follows: 

1. The occurrence of some cause of depression, either local or 
general, which favors the germination of pneumococci, already pres- 
ent in some one of tho smaller tubos. 

2. The formation of a colony that spreads until it reaches the 
group of air vesicles that are terminal to the tube in question. 

3. The setting up of an irritation in these vesicles, causing 
fibrinous exudation, an emigration of leucocytes, and a diapedesis of 
red cells from the functional eapillaries. 

4. The formation of a colony of pneumococci in the medium 
afforded by this exudate. 

6. Arrest of the blood stream in the functional capillaries, fol- 
lowed by accumulation of free pneumic acid in the parenchyma of 
tho affocted aren. 

6. Overflow of exudate into neighboring lobules, starting the proc- 
ess in them also, 

7, Arrest of germ growth by exhaustion of the medium and the 
aecurmulation of froo neid in the tissue of the lung. Up to this time 
there has been a constant formation and absorption of toxin, 

8. Retrogressive changes in the exudate proparatory to its removal 
by absorption. 

9. Probably, in this latter process, formation of an antitoxic 
principle. 

10. Entire removal of the exudate and restoration of the vesicle to 
its normal condition. 

11. Resnmption of the fanotional capillary circulation. 

The physical sighs of phoumonia being in a typical case so dis- 
tinctive, we are linble to fall into the error of considering that the 
disease is not present until some one or more of these signs cun bo 
made out. But, regarding as the first step in the procoss the invasion 
of the air cells by the germ, pneumonia is present the moment the first 
lodyment is effected. Investigation has shown that the pnenumocoe- 
cus is most active in creating toxin at the earliest period of its life, 
and also that the toxin it produces ia then most virulent. Hence, we 
can understand that an amount of exudate not sufficient to be 
detected by the physical signs would still be sufficient to afford a 
medium for the growth of cocci in adequate numbers to poison the 
system with their toxin. Until such poisoning maches m point at 
which genoral symptoms are manifested, fever, chill, ete., there may 
through the coronary vessels, It would be a legitimate, if rosa enricature of the 
old {dea of pnetumonitis if one should find m heurt with its cnritios filled with fibrine 
ous clots and abould label the apeciimen cxrvitis, 
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ca 
be nothing to indicate what is going on in 
prodromes, which may or may not arrest 
tient. In other words, an important stage of 
reached before the disease is openly declared. 

cases of yery sudden invasion, as, for example, one 

in which a person started to cross London 

side without pneumonia, but had pneumonia when he re c 
City. 

The conditions for rapid absorption of the poison are | 
the air coll is but partly filled; later, when the cell is cro 
exudate, aud the affected portion of lung is distended be; 
natnral bulk, the pressure renders absorption less active. 
same time, as the germs grow older, the toxin becomes less: 
and time arrives when the fully hepatized portion ceases to 
unfavorable factor in the ease except for the breathing surfaco i 
draws from use, On the contrary, it may be that the o 
now reverse their role and begin the production of an ant 
Were it not for the fresh growth constantly spreading about 
cumference of the hepatized portion and extending ina 
than that indicated by the physical signs, the infection would 
come to a standstill apd crisis would result. As it is, the ¢ 
deferred until the infecting are balanced by the disinfecting 
the latter including the various ewunctories by which the po 
discharged from the body. 






















Bacteriology. 


The history of the pmeumococcus is interesting in that the o 
ism was known for some time before its connection with 
was suspected, During this interval it received various d 
such as mierococeus Pasteari, microeoecus of sputum 0 
bacillus septiens spntigenus, ete. Later, when its pathogenic 
tious had been established, it received more specific nat 
diplococens pueumonie, pueumococens capsulatus, pne 
Iunceolatus, pnoumococens of Fraonkel, mierococous 
croupose. 

Tn 1880 Sternherg discovered to his surprise that his 
being in perfect health at the time, was fatal to rabbits if 
into the cellular tissue, death taking place within forty-eight h 
Cultures mado from the bodies of these animals resulted in the 
duction of bacilli of a kind not before recognized, and inoculation ¥ 
which was uniformly fatal. Waiving bis right to give his own 1 
to the uew organism, he called it the micrococeus Pasteuri. 


ee 
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observations were followed by others made by different bacteriolo- 
wists and with results confirming the discovery of Sternberg. Netter 
found by inoculation experiments in rabbits thut the saliva of one 
hundred and sixty-five healthy individuals showed the presence of 
this micrococeus in fifteen per cent. of the number. 

Tn 1883 Talamon demonstrated the presence of this organism in the 
sputam of pneumonia, and produced pneumonia in rabbits by inject- 
ing material containing the germs 
reeds into the lungs through the 


< "7008 Weichselbaum pub- 
lished the results of investiga- 
tions showing the presence of the 
diplocoecns in the fibrinous exu- 
date of croupous pneumonia in 
the proportion of ninety-four cases 
in one hundred and twenty-nine. 
Sines then it has been generally 
accepted that croupous pneumonia 
is an infections disease caused 
by the pneumococcus lanceolatus, 
though other organisms may be 
associated with the latter. 

For the following deseription 
and the accompanying drawing T 
am indebted to Dr. George A. 
‘Tuttle, assistant pathologist of the Presbyterian Hospital, New York. 

“The micrococeus lanceolatua, called also Fraenkel's diploeoceus 
or pneumococens, and diplococens lanceolatas pneumouiie, was first 
described by Sternberg in 1880 as tha micrococcux Pasteuri. He 
noted its very frequent presence in normal saliva and demonstrated 
its yirulenco by animal inoculations, A. Fraenkel confirmed the 
observations of Sternberg, and noted the presence of this diplococeus 
in the rust-colored sputa of pneumonia, while it was absent in other 
acute inflammations of the lungs. He also obtained this oryanism, 
called by him the diplococeus of sputum septicwmia, in many e: 
of empyema following pneumonia and in the exudation of meningitis 
complicating pneumonia. In 1885-86 he was able to prove conclu- 
sively the causal relationship of this micrococeus to acute lobar pueu- 
monia, 

“The micrococcus Ianceolatus in the blood of inoculated avimals 
and in pneumonic sputum is generally seen in pairs of oval or lancet- 
shaped elements surrounded by a capsule of a substance resembling 





‘epithelial cvll; D, elit 
> 10900, 








of the individual elements in enltivated 
characteristic is of considerable importance in 
organism from the streptococens pyogenes which it so cl 
bles in other respects. Like the other mierococei it isu 
“Tt grows in all of the common faintly alkaline culture 
or without the presence of free oxygen, at a temperaure « 
Tt will not grow at the ordinary room temperature, or on 
the surface of agar or of blood serum it forms minute, 


ay the growth beneath the surface ph of min 
colonies, It does not liquefy gelatin, It grows rapidly rie 
producing coagulation; also in bouillon, causing a slight ol 
of the fluid and a little whitish sediment at the bottom of 
It loses its vitality in cultures on solid media in five to ten days 
bouillon its life is somewhat longer, By transplanting every 
or fifth day the growth may be continued indefinitely in fay 
conditions. The virulence of artificial cultares: is rapidly lo 
can be restored by passing them through susceptible animals, 
“Tt is readily stained with all of the aniline colors and by 
method. The capsule can be demonstrated in blood or sputam pi 
aratious by staining with earbol-fuchsin solation, and lightly: 
ing with alcohol. The deeply stained diplococei will be 
rounded by an oval colorless area representing the capsule.” 
This organism is found in the expectorated material in all 
very small Percentage: of the caves examined for it.* When 





was found in the aollditied ir in 110 cases, in 81 of whitch it was the 
organism present, fa the remaining cases fh was assockated with varyhn 
quency with the staphylococcus pyogenes aureus and albus, ee 
genes, Kloba-LoeMler bacillus, and the bacillus capsulatus (Wright). Tas 
cases the association was with two of the above, Of the remaining 11 6 

the lung culture was not taken fa4, lost. in 2, and sterila in 2, but in each of | 
thore was genoral fhfection with the pnenmococens, and in 3 it wns present id 
pericardial or plearal exudate, This would justify the conclusion that the 

in the lung wus due to the sume organist und Ws the source of the 

tion. If, therefore, these exre 

of 121, oF 97.5 percent, due to Hie pucumococeus, Tn the exudate of acute 
tind neute pericarditis with pnenmonin. the pneumococcus waa found fn 

ty which oxaminattons wero made, 49 times in pleural exndates and 15 el 
petleardin! exudates, In various infections dhe to the pueumococcus, 1 
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ently absent it is probable that faulty methods of search have been 
employed, or that some special cirenmatance has masked its develop- 
ment. When a pure culture is injected into the substance of the Jung 
it invariably results in a typical croupous pneumonia. Injected into 
the cellular tissue or into the peritoneum it causes septicmmia. 

The coceus growing rapidly is commonly inert at tho end of a 
week. Probably this contributes, at loast, to determine the crisis. 
Tt may also explain the benign course of pneumococcic infection in 
other tissues. Such infection of the pleura, for example, results 
commonly in a mild and tractable empyema as contrasted with infec- 
tion from other pathogenic organisms of slower growths and more 
enduring vitality. 

The pneumococeus exhibits great differences in virulence, sug- 
gesting that there may be several varieties. Inoculation experiments 
appear to show that one of these, the adematogenic, causes local 
codema with toxemia. This is the variety most commonly found in 
pneumonia. Another produces abscess at the point of inoculation, 
and “is an exquisitely pyogenic microorganism.” " 

Eyre and Washbourn™ in a very elaborate paper demonstrate that 
“there aro a large number of types of the pneumococcus which differ 
from one anothor in virulence and in biological charactors.” The 
parasitic typo, the typical pneumococeus, is the most virulent and 
also the least hardy and has the shortest life. The sapr tie type, 
such as is found in the mouths of normal individuals, is almost desti- 
tute of virulence, but is very hardy and long lived. By repeated 
passages through animals the several types may be made identical 
as to virulence, but in the case of the saprophytic type this virulence 
is reached and maintained with difficulty. The maximum of virn- 
lence, obtained by eight passages of the parasitic type and fifty-three 
passages of the saprophytic type, was such that .0000005 mum. in- 
jected into the peritoneal cavity of a rabbit was fatal within twenty- 
four hours, 














‘55 cnses, there were 26 acute infectious processes which were neither preceded nor 
accompanied by a lobar pneumonia, The cases comprised acute ulcerative cadocar- 
itis, aoute purnlent meningitis, acute Hbrinous pericarditis, acute Abrinous porl- 
tonitis, and acute genoral Infection with pnoumococous 

James J. Curry, of Boston, in the Journal of the Boston Society of the Medi- 
cal Sciences, for March, 1898, mentions two cases of acute lobar pucumonia tn 
which the capsule bacillus (bacillus pneumoniw of Friedliiader) was found tn cul 
tures of the lung together with the diplococeus Ianceolatus, the growth of the eap: 
‘sule bacillus being so powerful that it obscured entirely the development: of the 
ai ‘Tho resulta of bactoriological investigation of acute lobar pneumoin 
at the Boston City Hospital have shown it to be dus invariably to the micrococous 
lanceolatus. 





When in a dry state the pneumococens 
long periods. ‘This is especially the case 


being mixed with mucus in desiccated sputum, Cas 
in which the disease was communicated to ne 


fifteen years, one year furnishing six.” 

According to Simon,” recent researches show that in f 
of pneumonia the specific diplocoecus is quite commonly 
the blood, while in cases ending in recovery it is only e 
encountered. Wirtz found positive results in eighty-nine per ce 
of fatal cases, 

In investigations conducted at the Presbyterian Hospital, 
York, the blood was examined in twelve cases of pneumonia. 
of these ended fatally, the remaining tan in recovery. Tn 
them was a growth of the pueumococeus obtained in the tu 
oculated with the blood.” The invasion of the blood usually oce: 
from twenty-four to forty-eight hours before death, but may be a 
or later. For prognosis this may be important. Some cases 6 
recovery. = 

With a view to ascertaining whether there was any relati 









the presence of pneumococci E 
thetic was given, the writer cvnsed a culture to be made from the: 

of each patient annsthetized for operation at the Presbyterian H 
pital during a period of several weeks, The result was that it 
found to be the rule rather than the exception that the o 
present, and this being tho case no conclusion could be arrived 
the point proposed for investigation. Tndeed, it was only in a 
swall proportion of the eases that the cultures failed to dey 
pheumococens, not enough to determine whether its oces 
sence offered oven the slightest immunity from operation- 
itself an infrequent occurrence, . 
Tt was next sought to ascertain whether the organism exist 
the deeper air passazes with anything like the same frequency as 
above the x At my request Dr. Neumann, in the lab 

of the Presbyterian Hospital, examined the smaller bronehi 
teen cadavers of persons dead from other diseases than pueu 
The examinations were conducted with yreat care, a 
cultures being made in each case from different localities 
Jungs. The result showed the presence of Fraenkel’s 
in four cases and the prosonce of an organism resembling F 
in one case, while in eleven eases no bacilli pneumonim were f 
























65 
smallest branches into which the 


therefore, that while the pneumococeus of Fraen- 
present above the glottis, it oceurs in only from 
ee a ae 

tory tract. It is an interesting question what proportion of all 

: cases of pneumonia is to be found in subjects whose deeper air 
passages are already the habitat of the specific organism, 


Diagnosis. 


A typical case of croupous pueumonia seen from the beginning 
hardly be mistaken for any other disease, The abrupt onset, the 
the pain, the fever, the respiration accelerated ont of proportion 
to the pulse and Laren and, finally, the peculiar expectoration, 
will suffice to establish the diagnosis even without the aid of the 
physical signs. But when the latter are added, and we have fine 
erepitation with inspiration and a little later a blowing sound with 
expiration, while the voeal resonance and the vocal fremitus ure ex- 
aggerated, and the percussion note becomes constantly duller until it 
approaches flatness, there is presented a clinical picture which for 
vividness and individuality can hardly be surpassed. 

But cases are not ulways seon at the outset, or accompanied by 
reliable histories, and we may be called upon to make a diuguosis at 
any stage, and with little or no knowledge of what bas gone before. 
This is often the case in hospitals, especially in those having an am- 
bulance service, patients being brought in in a condition of delirium, 
or unable from natural stupidity or from ignorance of the language to 
give any account of their illness. Under such circumstances we must 
depend largely upon the physical signs, interpreting them by such 
objective symptoms as may be present at the moment. 

Tf the signs are such as have been already indicated and the tem- 
perature is high and the breathing hurried, we may be sure that we 
have a pneumonia which has not yet defervesced. 

If with the physical signs of consolidation we have a low tempern- 
tare, and the breathing is but little accelerated, and there is more 
or leas creamy expectoration, wo may assume that the caso is one of 

ia which haa passed the crisis. If under like conditions we 
detect crepitation in the consolidated portion, we have a commencing 
resolntion signalized by the rile redux. Finally, if wo have a tem- 


it 


_ perature varying but little from the normal, slight percussion dulness, 


-vesiculotubular breathing interspersed with conrse mucous riles, and 
accompanied by a mucopurulent and partly frothy expectoration, the 





6 , 
inference is that the case is one of p 
the process of resolution. . 

We must remember, also, that nob all 
typical course. ‘There is scarcely one of tho class 
signs that may not sometimes bo wanting. In_ 
of a)l cases the chill is absent. Pain is not a m 
the ploura is involved, and in central ppeumonia it 
enough to excite complaint. Tn feeble or elderly p 
may bo slight; indeed, even apart from these co 






out. The pulse is likely to correspond with the t 
the respiration, usually the most characteristic of the sym 
sometimes not strikingly frequent. Cough and expectoration 
be entirely absent through the whole course af the disease, 
cough may bring up only a little frothy mucus from the 
tubes. 

As to the physieal signs, all of them may be in abeyance 
considerable time when the consolidation is confined to the e 
portion of the lung. A greatly thickened pleura i 
former plewitis may obscure the results of both auscultation 
percussion, and lead to mistaken inferences. 

Apart from the above considerations the diagnosis of 
involves differentiation from (nite a range of affections, such 
bronchopnenmovia, pulmonary adema, plenrisy with effusion, | 
seesa of the liver, pulmonary apoplexy, pulmonary phthisis, 
of the lung, atelectasis, engorgement in fever, typhoid fever, 

Bronchopuewmonia is distinguished from acute lobar p 
by the less frequent occurrence of chill in the former, the less 
of pain, the pain being at the samo time less fixed, a generally 
tomporaturo, less increase iu the rate of respiration as compared 
tomperature; while the cough is more severe, and the expector: 
is more abundant, more frothy, less stained, and less adhesive. Th 
disease is 1aore frequently bilateral in the brouchial form than in 
lobar, The duluess is much less cireumseribed, and is more 
to appear in several places at once, and to shift ita locality from 
today. The breathing over the affectad part has not the 
blowing type of lobar puewmonia, and is relatively fooblor. 
crepitation ix absent, and in its place are snberepitant ries he 
with expiration as well as inspiration. The vocal resonance and 
cal fremitus aro less exaggerated. Tn short, the physical signs 
cate that the consolidation ix far less perfect than in the lobar 
As the caso progresses wo miss tho distinctive crisis, and there 
not the characteristic traits of a self-limited disease, In fe 


























Pradden," “ thero is a form of broncho- 
<p eaegreelateelmnemrga Thoro is » 


. oe = symptoms and physical signs are 
jin difference. The invasion 
ir soma, pt more rapid, the cerebral 


ary wdema we have cough, expectoration, embarrassed 
n, and some dulness on percussion, But there is no chill, 

in tempernture; the expectoration is profuse and 
instead of small in amonnt and viseid. Pulmonary adema 

ral and begins usually in the most dependent portion of the 
instead of being unilateral and occurring indifferently in one 
or another. In pneumonia wo havo the dry cropitant rilo, 
odoma the niles are coarse and Jiquid, Bronchial breathing, 


and bronchophony, heard in pneumonia, are absent in pulmonary 
‘edema, Percussion dulness is less in edema, and vocal fromitus is 


not exaggerated. The absence of chlorides from the urine 80 general 
in pnenmonia is not observed in csdema of the lungs. 

But it must be remembered that very many cases of pneumonia 

complicated at some period in their course with pulmonary 

edema, and we must ulways be alive to the possibility of the coexist. 

A the two affections. 

_ Pleurisy with effusion has many points in common with lobar 

x ia, There is pain; there may be chill; there is fover; the 

respiration is hurried; there ix a cough; and there is an area of por- 

flatness. Tn some cases there is also bronchial breathing. 

this is present the differential diagnosis may be far from 


But the fever ia comparatively mild, the temperature rarely reach- 

: 103° F., and the respiration doos not fluctuate 80 widely with each 

of temperature ax is the case in pneumonia, There are not the 

shock, the loss of muscularstrength, the evidences of profound 

‘seen in pronounced toxic cnacy of pnoumonia. Thocough 

@ is but little expectoration, and what thore is is frothy, 

not adhesive. If the effusion is considerable, the heart 
displaced towards the unaffected side. 

g to the physical signs, we note the absence of crepitation, 

, though not always, of bronchial breathing, On the 





secs dec hstons iste in place by inte 
this area there is in most cases absence of 














though both of these are present in e: 

cases there is absence of vocal rales instead of the 

observed in pneumonia. 5 
‘There is one sign which if present and well marked goes: 

establishing the diagnosis, and that is egophony above the line o 

ness, There is nothing in pneumonia that fully answers to 

it is not always present in pleurisy with effusion, The 

also in regard to bulging of the intercostal spaces and dis; 

the heart or of the liver. Yet while there is no one sign or §3 

which is always to be relied upon, unless it may be the been 

yoeal fremitus, it is seldom that we need remain long in d 

in any case the matter may be cleared up by the harmless 





upper line of the flatness, which is de we than in ront, 
changes when the posture of the patient is changed. ophy 
usually well marked. There is little or no fever, and the dy: 
comparatively slight, even when a large amount of fluid is prese 
Jn pyothorax the physical conditions are much the same, 
there are the symptoms of pymmie infection, including wide 
sions of temperature, sweating, ete. 

In abscess of the liver aud in subphrenic abscess, the pain 
the rigor, together with an area of dulness, may suggest p 

the right hase. But the rigor is likely to recur again and again, 
is absence of the auscultatory signs of pneumonia, and though 
may be present, we do not have the characteristic expectoration. 
apy doubt remains it is soon cleared up by the clinical phen 
which, a8 the case proceads, diverge widely from those observed in 
pneumonia. 






















onset is too sudden, we miss the 
elevated; the expectoration is abun- 
pure blood. There are coarse riles 

i t. Moreover there is usually a history 
of antecedent cardiac diseaso, or of some infection by which the 
formation of pulmonary emboli or pulmonary thrombi is provoked. 
ees to these points will suffice to establish the differential diag- 

Tuberculosis.—The consolidation attendant upon tuberculous de- 
posit, especially if pleuritic pain be present, and if at the same time 
the temperature be considerable and the breathing frequent, might 
reasonably raise the question of the existence of pneumonia, if a his- 
tory of the case should not be attainable. It might even be difficult 
if not impracticable at once to exclude this possibility. But the differ- 
ence in the character of the sputa, tho different temperature curve, 
and the afternoon hectic in phthisis would soon lead toa correct diag- 
nosis. Besides, if in sufficient extent to raise the question of diagno- 
sis, there would be likely to be auscultatory evidence of the breaking 
down of lung tissue. It is to be borne in mind, however, that an 
area of tubereulons deposit may be included in one of pneumonie 
exudation. If doubt remain, it may be removed by microscopical 
examination of the sputum. 
Cancer of the lung has some features in common with pneumonia. 
There are pain, respiratory embarrassment, and cough, with expec- 
toration which may be more or less stained with blood or otherwise 
colored. The physical signs of consolidation are also present in the 
affected region. But the onset is gradual and the disease protracted ; 
there is little or no fever, no chill, the pain is continuous, there is a 
cancerous aspect after a time, and cancerous growth is apt to exist or 
to be developed in other organs, Indeed, there could be but little 
chance of confounding the two affections unless an inflammatory proc- 
eas should have been set up in a cancerous lung, and the previous 
history should not be obtainable, conditions which T met with once 
in consultation, and which had given rise to a diagnosis of unresolved 
pneumonia. 
Atelectasis gives rise to circumscribed pereussion dulness, and 
rapid respiration, but lncks the other features of pneumonia, Be- 
‘sides, it is a condition found almost exclusively in infancy. 
Hypostatic Congestion.—During the course of a low fever, in which 
the vital powers are considerably depressed, there is likely to occur 


tion easy. A 

On the other hand, it often happens that ina 
pneumonia symptoms arise that very closely : 
typhoid fever ; and if the progress of the case has not been 
it is quite easy to overlook the lung condition and seo only | 
pearances that indicate a low form of fever, Indeed, not one of th 
may be wanting, and it may be only becanse we have more 
needed to constitute a case of typhoid that our suspicion of | 
uature of the affection is aronsed. 












should at once attract attention. Tn most cases the cough and e 
toration would be significant; but granting these to be absent as 
might be, there would still be enough in the respiration, includ 
the unequal movement of the two sides of the chest, to show 
lung was implicated, and to lead to a physical examination 
would be conclusive. How often this examination is neglected, 
ever, may be inferred from the annual report of the it 
Asylum Board for 18i7, which states that among the cases of 
diagnosis ave found sixty-ono of pneumonia erroneously included 
two hundred and ninety-three cases reported as typhoid fever.” 
The routine application of the Widal test would reduce the: 
of such error to 4 minimum, 
Tho following ia quoted from Osler”: 
“Nervous symptom are more frequent in pneumonia than i 












retraction of the hoad and neck, and consequently meningitis is 
ally diagnosed. Cases occur in which the malady sets in with: 
mania. For example, a yoru, man behaved xo strangely on the 
that he was handed over to the police as a hinatic, and as he 

congh and little fover (though he complained of a pain in the 
pneumonia was not recognized for several days. Again, 
features ure frequently marked where the patient has 


particularly cough and the rusty 
epithe tlhey etoaltniee ase wall mre 
u ‘these cerebral cases the crisis and the onset of 
in the ordinary way, and the patient may 

of extreme danger to oue of perfect safety.” 


Complications. 


Spek meter the complications of pneumonia are only those 
which are 80 associated with the primary (lisease 
ina that they are dependent upon it and would not have 
in its absence, Conditions proviously existing, or that 
coincident, cannot rightly be considered as complicating 
pneumonia, though they may be complicated by it. Thus an old 
or renal lesion can scarcely be said to complicate a pneu- 
though its presence may very materially affect the gravity of 
‘enso. On the other hand, an acute pericarditis or nephritis oecur- 


appear with pneumonia as to make it reasonably certain that 
is a common influence at work, and this influence ean often be 
od in the presence of the pneumocacens in the locality in ynestion, 
tables, compiled by Dr. Howland, show 
observed at the Presbyterian Hospital, New York. 


Comrnications ov Pyrumonis. 
Out of 488 Cases, 








complicated with well: marke! bronehitis from the outset 
howe nerly developing algus of udema or of the softening of resolution 
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Chronic nephri 
Typhold fever, 
sis. 


Pregnancy | 
Sacculited aneurya 
Paralysis agitans 
Chronic bronchitis 
Todhuen: 
Cystitis 

impbyser 
Endarteritis.. 











* Cuused by thrombosis of anterior tibial artery. 

+ Recovered after prolonged convalescence, 

} These were well-marked cases without previous pepbritis and with 
of acute nephritis much worse than transient albuminuria, 

& Those aro cases of adema developing during the course of the disease, 

| Satisfactory data could not Ye obtulned ax to the final outcome of 
patients, but i might be interesting to notice the conclusion urrived 
Hartwell in a report covering ten years. Out of 52 cases of empyema tr 
this hospital 26 gave good history of previous phoumonia and 6 more ga 
sible history. Out of these 26 pneumonia cases 19 recovered and 7 died. 
Unt children swith empyema, as a rule, did very baily unless treated exrly by 
ation; with such treatment thon they did well. 5 
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Syn eee met with in pneu- 
nonia is pleuritis, Indeed the sharp pain, which is included in the 
picture of the stage of invasion in pneumonia, is due, not to 
the disease of the lung itself, but to the involvement of the pleura. — 
the pneumonie process begins centrally, pain at first is either 
entirely absent or is manifested only as a dull ache, and it does not 
assume its characteristic severity until the disease has worked its 
way to the surface and taken hold upon the serous investment of the 
oh In the great majority of cases, however, the pleura is very early 
- involved, the stitch often baing the first thing observed by the patient. 
‘Usually the pleurisy is dry, that is it gives rise only to a fibrinous 
“exudate, which appears as well upon the parietal as upon the visceral 
layer, and ultimately glues the two surfaces together. In a minority 
_ of the eases there is a moderate amount of serous effusion which is 
later absorbed. Not very infrequently the pleura becomes the seat 
of pyogenic infection, and empyema results. This occurs in from 
one to three per cent, of all cases.* The infecting organism in these 
cases is the pneumococcus, which has worked its way from the lung 
into the pleura, and which in a serous or synovial membrane is prone 
to excite suppuration. 

Usually the empyema oceurs on the same side as the affected 
Jung, and is then of moderate severity and runs a favorable course. 
But it has been observed that when this complication occurs on the 
side opposite the pneumonia, the prognosis is much more grave. 
‘This doubtless arises from the fact that in the first case the affection 
‘of the pleura ix due to simple continuity of tissue, while in the sec- 
ond it is excited by cocci circulating in the blood, As already shown, 
eases in which the blood is infested with the organisms generally do 
badly, and itis to this circumstance, and not to any peculiarity 
of the pleuritis, that the gravity of the prognosis is to be referred, 
Tn such cases other organs than the pleura are extremely likely 
to be involved, either simultaneously or in succession, aud under 
the pressure of multiplied foci of infection the patient speedily 
succumbs. 

The friction sound of the pleuritis is quite likely to be mistaken 
for crepitus within the lung. Indeed the similarity of sound, espe- 
“cially to the subcrepitant rile, is very striking. But it cannot be 
- gotten rid of, nor its character changed, by coughing; and this is 
k: very important test. Of course, if the rubbing can be felt as well as 
i? heard this puts an end to all question. 

_ Bronchitis.—Next to pleuritis bronchitis is the most frequent com- 
Tt occurred ton times ia three hundred and four cases at the Presbyterian 


























witness to the apprehension of such sequence 
popular, not to aay the professional, mind. 
In 4 certain sense there is always a degree of 
the affected portion of the lung. Invariably the muo 
of the tubes leading to a consolidated area ia reddened 


ess deeper down in the lung, is a quostion to be consi 
view of the writer is that this hypersmia marks the track 
the microbes marched to their proper field of activity in 
chyma of the lung. Be this as it may, there is always @ 
such hyperemia, and its products are mingled in groater or le 
portion with the characteristic pneumonie sputum, 

A general association of bronchitis with a form of pneun 
stitutes a diseane by itself, bronchopneumonia, which has 
ready treated of by another writer in an earlier Yolume 
work. 

Somewhat allied to bronchitis is the condition known 
lateral hyperemia, whieh is frequently developed in the con 
pueumonia. Tt appears in the previously unaffected lung om 
sists of a more or less intense congestion, It is largely meo 
anil is the product of two factors, The first is the forcing in 
sound lung of a portion of the blood which normally should b 
passed through the vessels of the obstrneted Ing. Tn this the 
heart is the active agent. ‘The secoud factor is the aspiration 
excess of blood into the sound lung by the action of the muse 
respiration, The inspiratory effort, not resulting in adequate 
sion of the crippled lang, produces a condition of negative yr 
in the sound one, and blood flows into the latter in eons 
This condition, however, ix seldom serious except in advanced 
when weakness and exhiustion of the right heart are a farther 
for its snpervention. 

Bronchitis can be eonsidered in the light of a complie. 
pneumonia only when in addition to the signs of consolidation over 
# given area there are bronchial rles scattered abundantly over bo 
Tongs.” 

Gangrene of the Ling.— Ln rave instances a portion of the h 
tized ling perishes, and a condition of gangrene is established. 
is due to an involvement of the nutricnt vessels in the process: 
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ordinarily interests only the functional blood supply. ‘The preciso 
mechanism by which the germ obtains access to a bronchial twig cannot 
be traced and probably is not the same in all cases. According to 
Osler,” “the gangrene is associated with the growth of the sapro- 
phytie bacteria on a soil made favorable by the presence of the pnen- 
mococens or the stroptococeus.” 

‘The extent of the gangrene will depend npon the rize of the vessel 
at the point where infection takes place or to which the resulting 
thrombus extends in a backward direction. 

‘The occurrence of this accident is marked by an intolerable fetor 
of the breath and in some eases by the appearance of the physical 
signs of a cavity. Oceasionally the destruction of tisgne opens a way 
inte the pleura, and pneumothorax results. 

‘Though a very grave complication gangrene is not by any means 
necessarily fatal. If the amount of lang involved be not too great, 
and the vitality of the patient not already too greatly depressed, a fair 
chance for recovery may remain. 

Pericarditis, This complication occurs in from two to vight per 
cent. of the cases of pneumonia, according to different authorities, It 
is often overlooked during life, the area of the pneumonic dulness in- 
cluding that of the pericardial effusion, and anscultation not being 
practised at the time when tho pericardial friction sound might hare 
been heard. At the Presbyterian Hospital it was made out during life 
in six out of four hundred and eighty-five cases of pneumonia. It is 
supposed to occur more frequently when the left lung ia involved, and 
the inference is that the disease extends from the lung and ploura by 
eontinuity of tissue. More recent investigations, however, seem to 
show that there is no material difference in this respect. Doubtless 
it is more likely to be recognized during life when the pneumonia is 
‘on the opposite side, as the area of pericardial duluess in this enxo is 
not obscured by the dulness of consolidation. 

It should be the rule in every ease of pneumonia to examine tho 
cardiac area at least daily. This is especially imperative when the 
respiratory and circulatory conditions appear out of proportion to 
the temperature and the nervous symptoms. Orthopneen, in partic- 
ular, suggests something more than the dyspnoea of pneumonia, and 
will often ba found to be associated with effusion into the pericar- 
dium or the pleura. 

‘The extreme flatness on perenssién and the absence of vocal and 

i sounds and of vocal fremitus over the effusion will gener- 
ally suffice for tho diagnosis. Auseultatory percussion may be of 
great value in fixing the limiting line between solid and fluid, a 
change in the character of the note occurring at once in passing from 

Vou XVIL—5 








associated with other organisms, | 
uh geotions a le EIA aa 

A pericarditis occurring as 4 complication of pneumonia is niuck 
more likely to bo purulent than whon it is primary or associated with 
rheumatism. Tn such cases pneumococci may be found in the blood, 
and collections of pus may form in other serous or synovial cavities, 
Such conditions offer little hope of recovery. 

Acute Endocarditis. This affection appears in pneumonia both as 
an acute condition engrafted npon an old lesion, and as « fresh inya- 
sion apart from previous anatomical change. In some cases both the | 
pneumonia and the heart affection seem to be the outcome of rheu- 
matic poison, 

It may assume the simple form with warty vegetations, or the 
malignant or ulcerative type with the pneumococeus as the active 
agent. In either ease the effect of the disease is so intensified by 
the associated pulmonary affection that opportunity for » pre 
development of the clinical history is seldom afforded. This woukl 
be still more the case, wore it not that the valvular trouble involves 
the left side of the heart, while it is the right side that has to bear 
the brunt of the strnggle with the unfavorable pulmonary condi- 
tions, 

‘The following caso, seen in consultation with Dr. Janyrin, of this | 
city, illustrates an acuto pnenmococcic infection engrafted upon an 
old valvular lesion: 


Mr. T—, age 67, had had for years a valvular lesion, which, how- 
ever, caused him no very serious inconvenience. 
1898, after some two weeks’ confinement to the house with 
which did not extend below the larynx, he had a severe chill, 
signs of pneumonia soon developed: in the right base. There was 
little cough and no expectoration. Chills recurred at irregular inter 
vals thereafter, and not yielding to quinine and arsenic, tho suspi- 
cion gainod prea that thoy were of mycotic origin, whieh sus | 
picion was soon confirmed by the occurrence of murmurs indicating 
a fresh endocarditis. Meanwhile the pneumonia cleared Bi 
kindly, perhaps assisted by the massive doses of quinine. 
chills, perspiration, and extreme prostration persisted 
ing sorority, and death took pluco on the eorealoanin (aetna 
attac] 


Although an autopsy could not be obtained, there can be no donbt 
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Sabre fa eagle da with in pneu- 
monia is pleuritis, Indeed the sharp pain, which spicer tir 


familiar picture of the stage of invasion in pneumonia, is due, not to 
the disease of the Iung itself, but to the involvement of the pleura. 
When tho pneumonic process begins centrally, pain at first is either 
entirely absent or is manifested only asa dull ache, and it does not 
assume its characteristic severity until the disease has worked its 
way to the surface and taken hold upon the serous investment of the 
lung. Tn the great majority of eases, however, the pleura is very early 
involved, the atitch often being the first thing observed by the patient. 
Usually the pleurisy is dry, that is it gives rise only to a fibrinous 
exudate, which appears as well upon the parietal a3 upon the visceral 


But it has been observed that when thia complication occurs on the 
side opposite the pneumonia, the proguosis is much more grave. 
Thix doubtless arises from the fact that in the first case the affection 


cases in which the blood is infested with the organisms gencrally do 
badly, and it is to this circumstance, and not to any peculiarity 
of the pleuritis, that the gravity of the prognosis is to be referred, 
In such cases other organs than the ploura are extremely likely 
to be involved, either simultaneously or in succession, and under 
the pressure of multiplied foci of infection the patient speedily 


‘The friction sound of the pleuritis is quite likely to be mistaken 
for crepitus within the lung. Indeed the similarity of sound, espo- 
cially to tho subcrepitant rile, is very striking. But it cannot be 
gotten rid of, nor its charactor changed, by coughing; and this is a 
yory important teat. Of course, if the rubbing can be felt as well as 
beard this puts an end to all question. 

Bronchitis —Next to plenritis bronchitis is the most frequent com~ 

It occurred ten times in three hundred ond four cases at the Presbyterian 
Hospital. 
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stitutes a disease by itself, bronchopneumonia, which has been al- 
ready treated of by another writer in an earlier Yolume of thia 
work. 

Somewhat allied to bronchitis ix the condition known as cot 
lateral hyperemia, which is frequently developed in the course of 
pneumonia, It sppears in the previously unaffected lung and eon 
sists of a more or less intense congestion. It is largely mechanical, 
and is the product of two factors, The first ia thé forcing into the 
sound tung of a portion of the blood which normally should have 
pissed through the vewela of the obstructed lung. In this the right 
heart is the active agent. The second factor is the aspiration of an 
exoeas of blood into the sound lung by the action of the ninseles of 
respiration. The inspiratory effort, not resulting in adequate expan~ 
sion of the crippled lung, produces « condition of negative pressure 
in the sound one, and blood flows into the latter in consequence, 
'This condition, however, is seldom serious except in advanced casos, 
whou woaktioss and éxhiustion of the right heart are a farther chuse 
for its anpervention. 

Bronchitis can be considored in tho light of a complication of 
pooumonia only when in addition to the sigus of consolidation over 
® given area there aro bronchial riles scattered abundantly over both 
Jang.” 

Gangrene of the Luny.—Tn rave instances « portion of the hepa- 
tized Inng perishes, and a condition of gangrene is established. ‘This 
is dae to an involvement of the nutrient vessels in the process that 





fuetor. 

A pericarditis occurring as a complication of pneu 
more likely to be purulent than when it is primary or 
rheumatism. In such cases pneumococci may be found in 
and collections of pus may form in other serous or 
Sueh conditions offer little hope of recovery. 

Acute Endocarditis, —This affection appears in pneumonia b 
an acute condition engrafted upon an old lesion, and as a fi 
sion apart from previous anatomical change. Tn some cases | 
pnenmonia aud tha heart affection seem to be the outcome | 
matic poison. 

Tt may assume the simple form with warty vegetations, o 
malignant or uleorative type with the pneumococens as the ; 
agent. In either case the effect of the disease is so inten 
the associated pulmonary affection that opportunity for a cor 
development of the clinical history is seldom afforded, This v 
be still more the case, were it not that the valvular trouble 
the left sido of the heart, while it is the right side that has to 
the brunt of the struggle with the unfavorable pulmonary ¢ 
tions. 

The following case, seen in consultation with Dr. Janvrin, of 
city, illustrates an acute pneumocoecic infection engrafted upon 
old valvular lesion : 















T—, ave 67, had had for years a valvular lesion, which, 
ever, caused him no very serious inconvenience. On Decem! 
1808, aftor sore two weeks” confinement to the house with in 
did not extend below the larynx, he had a severe 
signs of pueumonia soon developed tho right base, Ther 
little cough and no expectoration, Chills recurred at ii t 
vals thereafter, aud not yieldims to quinine and arsenic, the 
cion gained ground that they were of myeotie origin, which 
picion was soon confirmed by the occurrence of murmurs indic 
a fresh endocar Meanwhile the pueumonia cleared a 
kindly, perhaps assisted by the massive doses of quinine. 
chills, perspiration, and extreme prostration persisted with inc 
ing soveribys and death took place on the seventeenth day of 
attack. 


Although an autopsy could not be obtained, there can be no d 











crisis. Doubtless the cause lies in many it 
ing under conditions very unfavorable 
seldom a serious complication. 

Jaundice ia an infrequent sonnet Tt 
cases out of four hundred and eighty-eight at the Pres sbyte 
pital, though other observers have roct with it ina 
of cases. The precise conditions upon which it 
yet been decided. It is not attended by the evidenca of 
and ia probubly the direct effect of the specifle poison. nc 
the liver. It is usually slight and of no practical 
curring, however, in a patient already having a fatty 
liver it is of more serious import. It is sometimes 
gastroduodenitis. 

Otitis Medi 
eight cases at the Presbyterian Hospital. 
the catarthal variety and ended in recovery, Puralent otitis 
however, is occasionally met with, and in these casea the 
ecoreus may usually be demonstrated in the pus. It is fair to p 
that the coceus finds its way into the middle ear through the: 
chian tabe. The parulent form adds a considerable element of d 
to the existing puenmonia. 

Nenroses. Among the neuroses complicating pneumonia 
observed aphasia ina boy nine yanrs old. ‘The iphasin was 
the boy being unable to spenk though understanding what 
After a fortnight the aphasia gradually disappeared, 

Lesaynsky" presented » man before the New York Neurol 
Society suffering from neuritis of the brachial plexus which had 
on in the conrse of pneumonia. 

Voute, of Amsterdam, * ohserved external oculomotor 
arising in a case of a i i n 
siding as resolution took place. He considered the paralysis. 
of tosie origin rather than meningeal, as there was complete 
of eerabral ayimptoms. 

Pregnency.—The existence of ndvanced pregnancy odds g1 
the seriousness of an attack of pneumonia. i 
piration oceasioned by the upward pressuro is a matter of gr 
mont. Tn aldition to this, premature labor is very likely to 
imposing a heavy tax npon the already overburdened system 
the early mouths the danger is much less, Should the life 
fostus be destroyed at this stage of the infection the abortion 
delayed sutliciently to give time for recovery from the pneu 
An interesting caso is roported by Vorlot” in which a pregnant 
was attacked with pnenmonia followed by a relapse, Prem 
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livery resulted, the child born at seven months was cared for in an 
incubator, and both mother and child did well, 

Venous Thrombosis.—Thrombosis of the femoral vein is met with 
not very infrequently, ‘Three cases are recorded in the four hundred 
and eighty-eight mentioned above, Increased fibrinosis seems to bo 
a characteristic of the pueumonic state, and probably this condition 
lies at the bottom of the coagulation in the vessels. As in thrombosis 
from other causes, the left log is more frequently affected than the 
right. ; 

Da Costa” in « clinical lecture refers to three cases of this kind 
which have occurred in his practice. I suw a similar case in private 
practice some years ago. The vein remained occluded years after- 
ward, and the limb became swollen after much standing or walking. 

In the treatment of recent eases of thrombosis local frictions 
should be carefully avoided lest the clot be dislodged and carried 
into the circulation. Clots may be formed in the vessels of the in- 
terior, and doubtless many of the cases of sudden death observed in 
pneumonia are due to their translation into the pulmonary veins. 

Meningitis.—Diplococei have been reported as found in the pus of 
meningitis by many bacteriologists, and these organisms have been 
frequently and fully identified as “diplococeus pueumoniw."” Netter, 
in 1889, in a report of 25 cases of purulent meningitis, states that 13 
of these wore examined microscopically, by cultures, and by inocula- 
tions into animals, 6 microscopically and by experiments on avimals, 
and the rest microscopically only. Six of the cases were complicated 
with pneumonia, 4 with purulent otitis, aud 3 with ulcerative eudocar- 
ditis. In 16 of the 25 cases the pneumococeus was found; in 4 the 
streptococeus pyogenes, in 2 the diplococeus intracellularis menin- 
gitidis of Weichselbaum, in 1 Friedlinder’s bacillus, in 1 Newman 
and Schaffer's motile bacillus, and in 1 a small enrved bacillus. 
Out of 45 cases gathered by Netter, this wicrococens was found in 
27; streptococcus pyogenes in 6; and the diplococcus intracellularis 
meningitidis of Weichselbaum in 10, 

In 4 cases of cerebrospinal meningitis, reported jn 1889, Monti 
demonstrated the presence of this micrococens in 8 of whieh pneumo= 
nia was a complication. In 2 cases the staphylococcus pyogenes 
aurens was present with the diplococeus pneumouiw. Weichselbaum, 
in 29 cases of ulcerative endocurditis examined in 1888, found the 
diplococeus pnenmoniw in 7, 

‘Testi in 1889, in a case of parotitis complicating lobar pneumo~ 
nia, obtained the microeoecus pneumonis eroupose from the pus in 
pure cultures, and in another case of pneumonia complicated with a 
parulent pleuritis, bilateral parotid abscess, and multiple aubeuta- 


examination and by inoculation into 


the same coccus in pure cultures in a 
abscess. 


cus has been found, and in pus secured by p 

panam, and frequently in pure cultures; by Zanful | 

Levy aud Schraeder (1889) in 3 ont of 10 cases in which 
was performed; by Netter (1889) in 5 out of 18 cases 
children. In 1889 Monti and Belfanti both reported cases 
of the wrist-joint complicating pneumonia, in which this 
was found in pure cultures. Ortmann and Samter in the 
obtained the diplococeus pneumoniw in pure cultures in 
purulent inflammation at the shoulder-joint following p 
pleurisy.’ 















Prognosis, 


The prognosis in pneumonia is modified by a SEES 
existing conditions, the principal of which are sex, age, 
year, habit as to the use of alcohol, and the presence or 
certain chronic diseases, 

It is conceded that while pneumonia occurs more ft 
men, it is more fatal iu women, Of 223 patients with p 
admitted into the Presbyterian Hospital, 170 were males, 
mortality of 28.8 per ceut., aud 58 females, with a mortality of 
per cent, 


Psnomoxta—404 Casns, 


Relation to Age. 





Below 5 
Botween 








*Itis not to bo Inferred, howover, that the Increased mortality as ngo 
is due entirely to senility. ‘The greater frequeney of preoaistiag morbid, 
comes into the reckoning, The mau of sixty has had two chances to 
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Boforo tho age of two years lobar pneumonia is a rather rare dis- 
ease, After that age the mortality is greater in proportion as the 
patient is older. The preceding table, based upon four hundred and 
thirty-four cases treated at the Presbyterian Hospital, New York, 
shows not only the frequency of occurrence, but also the mortality at 
the different ages. 

Statistics accumulated by Frankel and Reiche (Maragliano") cov- 
ering 1,130 cases give the mortality by ages us follaws: 





The relative saarlaliy an pneumonia in the different seasons of 
the year is variously stated by different writers. In the above two 
hundred and twenty-three cases, the spring months gave the lowest 
mortality, the sammer showed a slight increase, while in the autumn 
and winter the death rate attained its highest percentage. 

‘The habitual abuse of alcohol unfits the system to bear up against 
pneumonia. Of 11 such cases, referred to by Ewing as occurring at 
Roosevelt Hospital, only 3 recovered. The records of the Presby- 
terian Hospital covering 428 cases give the following results as to mor 
tality among those markedly alcoholic, those modenitely alcoholic, 
and those non-alcoholic, 


PxevMosrA—428 Cases 




















Died. Percentage 
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" 15 20 
co) 32 100 07 
45 20 1 0 





A preéxisting rheumatic habit has generally beon observed to 
add to the gravity of the prognosis, It was present in 20 of the 225 
Presbyterian Hospital cases and was attended by a mortality of 40 
per cent, As the rheumatic habit, however, is more pronounced is 











kidneys for one chance that has come to the man of thirty ; und so through all the 
list of chronic diseases whose presenco renders an attack of preumonin more peril 
ous. 

* A noticeable fact was that of the fifteen recoveries, most of them wore in 
young men between twenty and thirty years 










preceded by delirium and coma. ay 

‘Tho predxistonce of chronie nephritis makes the 
pneumonia more grave in proportion to the renal in 
the accompanying cardiovascular changes. 

Pneumonia occurring in a subject of advanced cardiac 
likely to prove fatal. The proguosis is less grave before 
changes have taken place in the right side of the heart, 
Coming now to the conditions arising in the course 
ease, and which seen to intluence the mortality, the first 
tial chill. This occurred in 144 out of the 223 cases, with 
ity of 84 per cent., while the remaining 79 cases in which 
was absent gave a death rate of only 19 per cent. From 
evident that the chill is an expression of a severer grade of ; 
and T have observed that ustally a prolonged rigor ith 
tion presages au unusual degree of muscular and nervous 

The proguosis depends largely upon the extent of the p 
When both lungs are involved not half of the patients 









when only a part of the luog is involved. 
As to the location of the lesion, the right lung is more freq. 










cases implicating the rivht lung alone, 28 ended fatally, 
mortality of 24.8 per cent., while only 62 cases involved the left hh 
alone, of which 16, or were fatal. Tn 89 cases: 

Jungs w 
vious attacks do not affect the prognosis. 
A feeble pulse that is frequent in relation to the resp 











tonsive ling impliention, and probably oedema, always a 
condition. 
Up to 105° the danger doos net seem to increase mater 


——e 


‘PROGNOSIS. 73 


the rise of temperature. Thus in 45 cases with the maximum tem- 
perature ranging between 100° and 103° the mortality was 26.6 per 
ceut., while in 99 cases with temperature between 103° and 105° the 
mortality was 26.3 per cent. The conditions that raise the tempera- 
ture above 105°, however, immediately tell upon the death rate. In 
49 cases with a temperature between 105° and 106° the mortality was 
82.1 per cent., and 13 cases at 106° and upwards gave 61.5 per cent. 
of deaths. Recovery, however, may take place though the tempera- 
ture attain on extraordinary height. Wagner has reported such a 
case in a boy five years old, the temperature having reached 109.2° F. 
Tudeed, it is an error to attach too much importance to the tempera- 
tare alone, so long as the condition otherwise remains favorable, 
Measures intended merely to control the pyrexia are indicated only 
in extreme cases. It cannot be too often repeated that to give coal- 
tar preparations according to indications furnished by the thermome- 
ter is fo expose the patient to a real danger in an effort to reseue 
him from fancied one. 

There is a physical sign to which I called attention some years 
ago that Tregard as important in the prognosis of pneumonia, and 
to which T have already referred in another connection. This is the 
character of the valye sound heard in the pulmonary area. The re- 
sistance in the pulmouary circulation which always exists in these 
cases must necessarily increase the tension in the pulmonary artery, 
provided the force of the ventricular systole is not impaired, With 
this increased tension come a sharper recoil of the blood ayainst the 
valve cusps and a greater intensity of the valve sound. It follows, 
other things being equal, that in this intensity we have practically 
a measure of the degree of obstruction to the blood current in the 
lungs. 

Tt is generally very easy to note as consolidation progresses 
the constantly increasing sharpness of the pulmonary second sound, 
and in favorable cases this accentuation, after reaching » certain 
point, is maintained with little chango antil commencing resolution 
renders the circulation easier, when the valve sound Joses in inten- 
sity in proportion as the pulmonary condition improves, 

But, unhappily, losa of accentuation of the pulmonary second 
sound does not always depend upon relief of the pulinonary eireula- 
tion. It may signify instead a weakening of the right ventricle aud 
.& lessened power to force the blood into the artery. This comes when 
the right heart begins to flag either from exhaustion from excessive 
labor, or because of the depression arising from tho specific infection. 
Tu either case, when we find the pulmonary second sound becoming 
weaker without any evidence of a favorable change in the condition 











‘The information farnished by the pulm 


more reliable than that supplied by the radial 


this the condition of the radial pulse will give on 
conclusive evidence. The right ventricle may be 
haustion, while the left retains almost undiminished 
radial pulse then will simply indicate that less blood 
flowing beneath the finger, as the result of paucity of 
ventricle. 

Unfortunately it will sometimes happen that the 
pulmonary arew is oeenpied by noisy niles, so that it may b 
or perhaps impossible to appreciate the action of the 
unless the dyspnoea is extreme the breath can be held for an: 
and for the practised ear the briefest moment is sufficient. 
physematons condition of the left apex may also oben 
of the valve or render it mance 



















can ouly say that I hare nover seen disaster come in a case 
monia unless it was preceded by a period in which the p 
valve sound was progressil losing in intensity. Or, to 
othar words, T have never seen a case with sharp and distin 
nary valve sound in which # favorable prognosis as to the i 
future was not justified by the event, The weakness of tl 
hoart that is indicated when the valve sound becomes less 
takes place chiefly iu two classes of cases, ‘The first is that 
the system is overwhelmed by the virulence of the infection. 
cases are marked by a severe aud protracted initial chill, 
cular prostration, a stall and relatively frequent pulse, and 
involvement of the nervons system. We may well believe 
such casos the heart muscle is poisoned, and that consequ 
right ventricle with the inereased labor thrown upon it early 
exhwusted. Such cases ara apt to prove fatal before def 
takes pl If they can he carried beyoud this period the 
is greatly bettered, 

The second class of cases ig made up of those in which 
intemperance, previous illness, or other cause, the integrity 
circulatory apparatus is compromined in advance. Here we h 
constant tendeney to the invasion of fresh areas of lung, and 
supérvention of edema. This tendency, while it increases tl 
required of the vontricle, is itself increased in proportion as 
tricle weakens under its burden. 
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The exact relation between the temperatur and loucocytosis in 
puoumnonia is uot yet fully determined; but in general terms it 
may be stated that a high temperature in a vigorous subject carries 
with it a largo number of lencocytes. From a prognostic point 
of view this is of great importance, Whether we consider the leu- 
cocytes a8 scavengers, and assume that they destroy the cocci which 
are the medium of infection, or whether we assign to the white 
cells ashare in the production of antitoxin, certain it is that severe 
eases Jn which there is marked leucocytosis do better, as a rule, 
than similar cases in which the increase of white cells is relatively 
slight. 

When the leucocytosis is inconsiderable it will generally be found 
that the system is not reacting enorgetically against the infection, a 
condition which suggests an unfavorable prognosis, 

On the other hand, there may be a high degree of leneocytosis 
which is not due to the pneumonia pure and simple, but to some 
complication as pleuritis or pericarditis, and if this is not taken into 
account a faulty prognosis may result. 

Ewing, in an excellent article on this subject,*'* gives the count 
of the white cells in 101 cases, of which 37 were fatal. He says: 
“ An examination of the deaths will show that in severe forms of lobar 
pneumonia a slight leucocytosis is a very unfavorable sign. In 6 
fatal cases the number of leucocytes was subnormal. In 11 cases 
the average number was 9,000, Not one case recovered, in which 
the disease was even of moderate severity, when the number of leu- 
cocytes fell below 14,000, In several instances, again, a slight leu- 
cocytosis seemed at the time the only unfavorable prognostic sign in 
cases ending fatally.” 

M. Laehr,"" in an article on “ Leucoeytosis in Pneumonia,” pub- 
lished in 1893, maintains that in pneumonia there is an unmistakable 
connection between the temperature and the leucocytosis. When the 
disease is at its acme the count of the white cells is at the highest, 
while at the crisis there is a falling-off, In pseudo-crisis and doferred 
resolution the leneoeytosis continues though the temperature falls. 
Tu the generally constant agreement of the course of the fever, the 
amount of the Ing infiltration, and the lencocy tosis, the author sees 
a dependence upon a fourth factor, viz., the intensity of the infection, 
that is, the quantity and quality of the bacillus poison and the powor 
of reaction of the individual. He goes on to say: “Still more im- 
portant is the prognostic significance. Tf the number of leucocytes 
does not fall with the decline of the fever we may conclude that the 
process has not yet arrived at a standstill, If it falls with the fall of 
the temperature, but rises again the following day, wo must bo pre= 















form of complication.” 
R. C. Cabot” he the count of the white 
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“So far as theso feurea Yo, near it pbs 
presence of leucocytosis is not a very hopeful sign, its 

the outlook bad. Moreover, in two of these five cases | 

sons for giving a bad or guarded prognosis were not p 
individuals were both under fifty, 

and there was nothing in the condition of the pulse, temy 
physical signs in the chest to lead one to expect a fatal 

both went down with surprising rapidity, and without any re 
to vigorous stimulation and supportive treatment.” 
In a subsequent paper” he adds twenty-four new eases, 
materially changing the conclusions to which his figures would 
Regarding this subject Dyce Duckworth“ concludes that 
clinical inquiry and laboratory experiments have shown that 
tosis is usually  favorablo sign in pneumonia, ‘This is well 
lished by the observations of vou Limbeck, Billings, aud oth 
find that an active inflammatory leucocy tosis during fover usually 
cates a good reaction and while not invariably so, is often a good. 
nostic sien. The cell4 increased in number are the multinu 
noutrophile, or finely granular cosinophile cells. Conversely, 
sence of lenvoeytosis is, in any case, usually a bad omen. K 

aud Lloyd declare diminished lencoe; 

to be a favorable sign, pa a vor 













a persisting or increasing lencve: 
sntisfactory proguosis is uot established ii the presence of 
tosis, hut it is a most valuable indication when taken with 
temperature, the curves of which are often roughly parallel. . 
thack and Romer confirm these views throngh experiments u 
animal4, sinve they foand that on injecting pneumonic bacterit 
toxin, if recovery took place, there was at first a sudden 
the number of lencoeytes, followed hy « rapid increase 
fever, and again persisting: Jeucocytosis, with a gradual d 
ance of the excess of leucocytes as the temperature fell. 
fatal dose was injected, the leucocytes diminished in num! 
continued so, while the temperature became subnormal. 
Aromarkably high loncoeytosis, especially if associated 
low temperature, sngyests a suppurative complication, 
case of pueumonia at the Presbyterian Hospital the tem 
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the seventh day was 108°, and the count 54,500. The crisis occurred 
the next day, but with a temperature of only 99° FP’, thore was still 
4 leucocytosis of 42,000, Examination showed that an empyema was 
developing. In another case with a similar complication the count 
was 44,000, while the temperature was 101.3". In eight unecompli- 
cated cases the highest in eighty-one daily counts was 41,000. 

At the Presbyterian Hospital, in eases in which we wish to follow 
the lencocytosis from day to day, we have adopted the plan of reeord- 
ing it on the temperature chart, allowing for ench additional 3,000 
lencoeytes a space on the chart equal to one degree of temperature. 
Regarding 9,000 as the normal, this figure would correspond with the 
normal temperature line; 13,000 would be recorded on the 100" line; 
16,000 on tho 101° lino; 19,000 on the next lino above; and so on, the 
tracing being done in red ink (in the accompanying chart [No. 3, page 
28] in dotted line.) In this way the relation of the connt to the tem- 
perature is apparent at a glance. 

Much has been said regarding the prognostic significance of 
herpes labialis, an affection that occurs very frequently in the course 
of pneumonia. The general opinion is that it is of good augury, 
thongh why it should be so is not easily explained. Tallman,“ how- 
ever, concludes that it is due to individual peculiarity, many persous 
haying outbreaks at otber times and, therefore, being liable to an 
attack during pneumonia. It is not critical and may appear early 
or late indifferently. It is not coincident with a fall of temper 
ture ora change in the general or loval conditions, Its prognostic 
significance is generally, though not always, good. Germain Sée 
observed a mortality of 9 per cent. in cases with herpes aa against a 
mortality of 25 to 30 per cent. in general. 

Dyce Dackworth “ considers that it is a good sign and usually ne- 
companies cases in which a well-defined crisis occurs ov the sixth 
day. Cases that are grave and those that are prolonged with deferred 
crisis, usually do not present it. He says further thnt a good sign, 
even in a lean and olderly patient, is an abundant rusty sputum 
with a fresh bright color. But when the sputa ure of  “ groen-gayo" 
color or bistre tint the augury is not good, amd sputa of a dirty 
orange color are of distinctly unfavorable prognosis, The prognosis 
in Bright's disease ia grave nad indications of doxtrocardiac disten- 
tion and general cardiac failure are invariably serious. Favorable 
symptoms at the crisis are sweating and some diarrhwa 

According to Loomis,’ the appearance of praune-jnice expectora- 
tion is an unfavorable symptom, as it indicates a depraved condition 
of the blood. If there is an absence of expectoration in the second 
and third stages or if the expectoration becomos seanty and diffienlt 





















‘PROGNOSIS. 79 


the outlook is grave. Any sudden cessation of expectoration at any 
stage of the disease, if accompanied by tracheal riles, indicates: the 
near approach of death, Delirium is an unfavorable sign except when 
it occurs early in the disease, 

In the aged a sudden rise or fall of temperature, apathy, somno- 
lence, and a sallow complexion, are all indicative of great danger. 

‘The mortality in pneumonia varies enormously under different 
conditions. It is much greater in hospitals than in private practice, 
and in civil than in military hospitals. In civil hospitals the patients 
are usnally taken from a class of persons imperfectly nourished, under 
bad hygienic conditions, and often with impaired constitutions as the 
result of these conditions. Then, too, only the very worst cases are 
sent to hospitals, the milder ones being treated at home. Add to 
this that the hospital patients asa rule do not present themselves 
until the disease is far advanced, and that they are subjected to the 
exhaustion due to removal, and it is not remarkable that the death 
tate in such institutions is very high. Of the last 458 cases treated 
at the Presbyterian Hospital 154 terminated fatally, being ubout 33.2 
per cent. 

Osler“ gives the mortality in eight large hospitals as follows: 
Montreal General Hospital, 20.4 per cent.; Massachusetts ( 
Hospital, 25 per cent. ; Charité New Orleans Hospital, 38 per 
Boston City Hospital, 29.1 per cont.; Ponnsylvania Hospital, 
per cent.; St. Thomas’, London, 20 per cent; St. Bartholomew's, 
London, 18.6 per cent.; Edinburgh Royal Infirmary, 28.8 per eent 

This gives an average of 26.1 per cent., which pretty fairly repre- 
sents the result of hospital practice. The greater mortality at the 
Presbyterian Hospital is due to the ambulance service, which brings 
in many patients who are practically moribund on admission. 

In military hospitals, where the patients area young, vigorous 
males, and are admitted at the first moment of the attack, the mor- 
tality ranges from 3} to 7} per cent. 

In private practice the conditions are for the most part the 
verse of those obtaining in civil hospitals, and the mortality is pr 
portionately less, For obvious reasons it is not practicable to ac- 
eumulate accurate statistics, but the general fact is patent to every 

itioner. : 

There has been for the last few years a very general impression 
in the minds of the profession that the death rate in pneumonin 
in this country had rather increased than diminished during the last 
two or three decades. Statistics gathered by Dr. Coolidye, of Bos: 
ton, seem, however, to refute this idea. 

Epidemics of pneumonia differ greatly in the death rate which 





















locality terminate ‘aso whilo in other years in the 
the mortality is very great. 

These facts can searcely be explained except on the 
that there isa differeuce in the microbe at different time 
different places, similar to the differences existing in the 
obtained in tho laboratory. 

These variations in the type of the disease probably 
explanation of the phenomenal suecess of given forms of 
in the hands of certain practitioners, and their utter failure wh 
ployed at other times, and in other places, and by other 
tioners. They should warn us not to accept too readily the 
tic praises of particular methods (backed up it may be by. an 
favorable statisties) which ave passing in constant procession. 
the medical periodicals. Tt has happened to most of us, no do 
have had a succession of favorable cases under a particular 
ment, until wo came to believe that at last we had learned h 
treat pneumonia. But just as we were beyinning to rest in 
assurance, we have been ehagrined by encountering an equal 
failures with our trusted method, and have been ready to © 
that ull treatment was of doubtful value, The lesson to be le 
is, that an intelligent application of principles is to be aimed 
rather than a search for some particular method or formula. 






























Etiology. 


While the essential canso of puoumonia is the development o 
specific germ in the pulinonary alveoli, it is evident that as 
there rust be a contributing cause that in some way lays the sys 
epen to attack. We know that the pnenmococens is present 
upper respiratory tract in very many persona in perfect health, 
more, that it may be found in the blood, and even may be the 
genic agent in a tnoningitis, a pleuritis, or a synovitis, and y 
Tung escape. We must therefore assume that in any given ens 
there is a condition present that favors either the migration of 
germ into the lung or its development when there, or both, 

Some of the canses that bring about this condition we are al 
recognize, though we may not be able to trace their mode of 

Sex xeoms to he & predisposing cause, since males are more | 


I readiys tag onasiy ie isd Gd ease is variously ainted} Wells,” 
a of 88,606 eases, gives 23,859 as occurring in males, 
78 in females, Tn 295 cases at the Presbyterian Hospital, in 

tho figures wero 170 and 53 respectively, 
idering the total number of persons living at any given 
‘is probable that the ratio of cases in successive decades is 
m, except during the most active period of life, when ex- 
is greatest. Senility can scarcely be said to increase the lia- 

o attack, though it adds immensely to the danyver if au attack 


ce.—In America, the negro race seems to be decidedly more 
to pneamonia than the white. This is clearly shown by the 
‘of the Southern States, and also by the reports of army 
cal officers in the charge of colored troops. In the Intter case 
ot be due to difference in mode of life, as the conditions aro 
utely the same for all soldiers irrespective of color. It is doubt- 
only a manifestation of the peculiar delicacy of the respiratory 
characteristic of the negro when removed from the original 
of his race. 
Former Attacks, Unquestionably a person who has passed through 
attack is more liable to incur another. Instances are cited in 
ch as many as eight or ten or even more attacks have been recov 
d from. In such cases it is probable that a bacterial residuum 
Q Bett one iran to the next. 
a —Pueumonia occurs more frequontly in 


















able to its development, and the crowded, stuffy, 
op is responsible for an undue proportion of cases, 
the germ is short-lived, or the disease would become endemic 
locations. As it is, the conditions render the lungs expecially 
I aa he tts action af the apecitic organism and increase the 


‘ te principal predisposing causes of pneumonia, wo 
easee esse viel appear directly to determine the 


‘Tho first, and by far the most fr ui 
connection between such exposure and the 
too direct to leave any doubt of the causal 
of persons rescued after falling into very cold wat 
proportion will have pneumonia, and that without 
morged or having taken water into the air passages. 
paratively slight chilling of the surface, especially if « 
a considerable time, is very frequently followed by an 
may, or may not, be preceded by the usual symptoms of a 
period of unusually low temperature very generally Jeads 
creased prevalence of pneumonia, especially among young 
and aged people, The former for the most part get well, 
a long cold snap there is pretty certain to be a notable 
the obituary notices of old people, most of whom will have 4 
the disease in question. How it is that this impression of cold 
about the specific disease in the lung we do not really know. 
be that the temporary arrest of the function of the skin cau 
retention of excrementitions matter in the blood, which, seeking: 
nation through the Ings, determines there-a local irritation fay 
to the development of the germ. Or the constringing effect of 
upon the eutaneous vessels, by foreing the blood back upon the 
nal viscera, may induce such a congestion of the pulmonary 
laries as to favor the initiation of a pathological process. 
of the surface is very generally attended by a sense of disco 
tho lungs which warns us that we are in danger of “ taking cold.” 
To this may be added a dryness of the chial mucous 
brane, which, by impairing the action of the e deprives the 
portion of the lung of the protection that the ¢ 
fords agiiust the invasion of harmful particles, the pneumo 
included. And, lastly, it may be that cold occasions a general Jo 
ingof the system, making it an casier proy to morbific influence 
This last is the explanation usually given, but it is difficult to 
stand how such a degree of depression should be so quickly i 
and why it should not manifest itself in other ways as well, and. 
why much zreater depreasion produced by other causes does not h 
pnemmonia as a resnit, 
While in a large proportion of hospital eases the disease is 
do have followed upon a debauch, we are not warranted in asi 
ing that intemperance as such is a cause of pneumdnia, But il 
often loads to exposure, und so generally interferes with regular ; 
proper living, that its victims are always the subjects of imp 
vitality, and therefore especially liable to this disease, 
Whilo it is popularly believed that a common acute bronh 







































seat of tuberculous deposit. On the other 


pneumonie attacks, Flint thinks that this is 
disease of the heart."* 

ices aueae seem often to open the way to infection 
‘pneumococcus. The specific fevers, typhus and typhoid, 
cerysipelas, dysentery, each is a frequent forerunner of pneu- 
, and holds a causal relation to it. In these enses the pnou- 
is modified by the preéxisting disease, and seldom follows 
clinical course, Tt is apt to assume x wandering form, 
in patches in different parts of the lungs, presenting ir- 

and fluctuating temperatares, lacking # definite crisis, etc. 
morbidity varies considerably with the different seasons of 
to Flint," the period of greatest frequency is 
the spring months, the winter months come next, while the 
from June Ist to December Ist affords the smallest number. 
corresponds with observations at the Presbyterian Hospital in 


portion of this country than in thy Northern States, where 

is colder, and the conditions are apparently more favorable for 

development, Thus it ia evident that it is not a quoation of tem- 

but of some other influence, the nature of which is not yet 

d, but which probably has a relation to the life history of 
microbe. 


So 
ra 


ind are mostly confined to the high valleys, while the 
true with regard to epidemic catarrh,” 

Trower" mentions a case of septic pneumonia in a patient 

d from spinal paralysis for three years and was in 

The sepsis apparently resulted from the pressure of, 

to, a dental plate that had not beef removed for sev- 

ape its removal a gangrenous condition of the mucous 

© hard palate was discovered, and the voutinnous 
















Da SMITH—LOBAR PNEUMONIA. — 


inhalation, swallowing, and absorption of the 
doubted cause of the pneumonia. ? 
Kronig” insists that it is dangerous to place a patient 
monia near one suffering from tuberculosis, as the latter 
peculiarly liable to engraft itself upon the former. 
Post-Operalive Pneumonia.—The use of anwsthetios by i 
in surgical operations seems to be occasionally the cause 
monia, Silk quotes Cheevers as giving pneumonia a pr 
among the causes of death after operations, This was in 
fore the days of anesthesia. In Cheevers’ paper are given 
observations of Erichsen, showing that of forty-one deaths after, 
gical injury no less than twenty-three subjects presented 
pnoumonia. In contrast to this, inodern surgery, as shown by 
presents only one ense in 5,000 operations.’ Prescott, on the 
hand, estimates that in 40,000 cases of etherization there were 
3 eases of acute lobar pneumonia.” 
At the Presbyterian Hospital, New York, in the ten y: 


form with 8 pneumonias, 7 fatal; 116 adminis 
chloroform with 2 pnenmonias, both fatal. 

Tt will be seen from these figures that pueumonia after anms 
iv much oftencr fatal than under other conditions, and that the ad- 
ministration of chloroform is much more likely to be followed by 
fatal attuek than when ether is employed. Schultze, however, fro 
whoxe report the nbove statistics are taken,’ does not believe: 
this large mortality following chloroform inhalation is due to tl 
anmathetic chosen so much as to the fact of the great number of ea 
of maligonnt disease of the mouth or respiratory tract among 
to whom chloroform was given, 
Of the cases at the Presbyterian Hospital 18 occurred in 
and 9 in females, The right Inug was involved in 14 cases, the 
in 6 cases, both in 3 eases: no record in 4 cases. Pain was o 
the earliest aymptoms, and was felt often a day or two before 
temperature roge noticeably or physical signs could be made. 
Only & of the 27 cases were ushered in hy a chill, and of 
5, 3 were fatal. The rarity of the initial chill in these ¢ 
worthy of note, also the fact that the absonco of chill did not indi 
cate, a8 it usnally does, a milder course of the disease, 

Proumonia after operations seems to be mueh more frequ 
Tingland and Germany thin in this itry. Tu the olinie at 
yen during the period 1887 to 1894 there were 38 ether narcoses ' 
6 pnoumonias, of which 4 were fatal, During the same period | 
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occurrence: ale 
ri to infection from th inhaler and suggests measures for 
the danger. Bad ether may contribute to the result in 


7 consider, however, the great frequency of pneumonia 
pesrenoee before the days of anmathetivs, it is evident that 
prevents vastly more cases than it causes, if indeed it iv 
iasaincivetaail fi the production of the disease. Tt seems 
h more fair to say of ether and chloroform that they sometimes 
to protect the patient from post-operative pneumonia, than that 
ever bring about an attack, This protection comes probably 
h lessening of shock and of nervous depression. It is pos- 
also that the anwsthetic may exert a direct antagonistic intin- 
ca upon the coceus. 


Communicability of Pneumonia, 


‘While pneumonia is unquestionably a communicable disease, it is 
readily transmitted from person to person. From what has been 
ly stated in regard to the very frequent presence of the specific 

m in the air passages of hoalthy porsons, it will be inforred that 
g more is required than simply the transfer of microbes 

‘one individual to another in order to communicate the disease 
theless, there is much in literature to show the occurrence of 
local epidemics of pneumonia, as well as the appearance of w 
of cases in single households, cither simultaneously or in 
succession. In addition to this, cortain houses have been 
d to furnish yoar after year an unduo proportion of casos, 
‘ly indicating that tha infecting principle lurked in the 
























x in wretched huts along tha line of tha aqueduct, sleapiny: in 
d and contaminated atmosphere, and living in ignorance of 
principle of health. Pneumonia was of very frequent occur- 
them. In 1886 Darlington” treated ono hundred and 
The conditions were such aa to invite pneumonia apart 











867 coaen of pneumonia i 1 
the occurrence of 50 cases in 13 days in a village of 400 

Emmerich “ reports an epidemic of pneumonia 
prison at Amberg in 1880, and lasting for six months, in wl 
cages occurred and 46 proved fatal. In dust found be 
flooring of the dormitory in which the cases were treated, 
demonstrated the presence of the pueumococeus, and obtained: 
similar to Friedliiuder’s by inoculating animals with it. 
the floor of other dormitories in which there had been no 
pneumonia was examined without detecting pneumococci, 
thorough cleaning and disinfection no further cnses of the 
appeared. 

Tyson” says: “Out of aship's crew of 815, 410 have been 
in rapid succession, and of 720 attacked 298 fell victims.” 
In hospitals, and under ordinary conditions in private 
there is, however, very little danger of communication. The 
ent instances of such transmission are probably quite as often dw 
to depressing causes incideut to grave illness in the household, or 
prolonged and exhausting attendance at the bedside. In my os 
ence I have seen hut 2 singlo instance in which I thought the 
was directly communicated, and this was in the person of a hos] 
nurse, who while in attendance upon a patient with pnenmonia 
himself fatally attacked. : 

As, however, it has been shown by Fligge and others that in 
act of coughing a fine spray may be formed from the expector 
which spray is capable of floating in the air for an hour or 2 
before it subsides, it is quite possible that the inhalation of this 
convey thi specific germs directly into the deeper air passages 
thus excite an attuck. An instance of communication apparently. 
this way was narrated by Girdner in a discussion before the 
York Academy of Medicine, December 17th, 1896, Th this ease 
purse, who very constant and faithful in her duties, lifted 
patient's head at each attack of coughing, and held the towel in 
which he expectorated. She developed fatal pneumonia during # 
progress of the case, 

The many similar instances in literature leave Little room to 
that the disease is communicable ander very favorable 
and it ia therefore incumbent upon the medical attendant in 
case to adopt precautions against such infection. 

As to the etiology of pneumonia in yeneral, we are oblig 




















































tant function af assimilation to be 

could profit by the nutritive material added tot 

tion depends largely upon oxidation, and when the 1 
seriously embarassed huematosis is correspondingly 

der these conditions an excess of pabulum, even if taken 
blood current, can only add to the burden of the system, 

‘Tho condition of the alimentary canal, therefore, should 
stuntly watched, and only so much food and of such a cna 
be given as will be completely digested and assimilated. The 
ance of stomach or intestinal flatulence, or of a thick and 
urine, should lead to a readjustment of the dict. This may co 
at first chiofly of milk, of which forty ounces per diem will u 
give a better result than a larger quantity, If not readily 


process being continued too long, this may be covered by the ad 
ton of a little coffee. Kumysa or matzoon may be substituted 
or in part, if more agraoable to the patient, 

Beef tea, or expressed beef juice, may be used alternately 
the milk to relieve the monotony of the diet. 

There are several food preparations on the market that 
both nitrogenous and starchy elements already acted upon by 
appropriate digestivo ferments. These preparations contain #0 
alcohol, added to preserve them, aud they therefore serve both as 
and stimulant, Such products, coming from reputable laborater 
may be relied upon as to their composition, and can be made to 
an important plico in supplementing other articles of diet, They 
not likely to cause flatnence, and are generally acceptable to the patient. — 
During the pyresia, whatever food is given should be in liquid: 
form aud in stall quantities at short intervals, After the crisis, if 
the digestion be fairly good, the diet may be more generous; eggs, — 
fish, and finally moat being added as the appetite returns, 
Throughout the disease the patient should have as much water 
na he desires. An active diuresis tends to carry off the toxins in the 
blood, and the best diuretic is pure water in abundance. 



















TrearMenr or tne Loca Coxprriox. 








When we have pneumonia we have an area of lung in which every — 
aireell reprosouts a tiny culture tube filled with a culture mediam, 
and harboring a colony of diplococei; the lng tissue meantime 
nourished by a separate set of untricut vessels which are not mar 
torially involved in the process. This is the essential condition; 
incidentally more or Joss breathing surfaeo is withdrawn from use, 


i Hence, there would be little prae- 
utility in entering upon the history of the treatment of puen- 
Until very recently, except so far as it was wholly empiri- 
‘this has merely reflected the current views as to the proper 
nagement of inflammation in general. The loeal process having 
n revarded as inflammatory, the disease has shared in turn the 


mation” at the same time that the infections nature of the disease is 
recognized, With this recognition, however, many, if nob most nu- 
“The dis- 


alization that would classify pneumonia with scarlet fever and 
‘smallpox simply because it is techuically infections, is almost as un- 
fortunate as that which would label it an inflammation and give it 
nosological with everything that onds in itis, 

‘Keeping before us the nature of the disease, it is evident that a 
rational treatment must have both a local and na general bonring. 
‘The local bearing will require in the first place measures tending to 
Jessen the production of toxic matorial in the lung, and in the second 
place measures that obyiate 50 far as may be the mechanical obstacles 
to respiration. The general bearing will be in the direction of mini- 
mizing the toxic effects upon the system at large, or enabling the 
system to bear up oder these effects. 

Over and above the indications thus afforded, special conditions 
which may arise will require to be met by special measures. 

“Moving upon these lines the first object is ao to act npon the blood 

to make the fibrin which is exuded from it into th cells as 

it a medium as possible for the growth of the specif 

In considering the possibility of thus restraining the okt ity of 

he local proceas we come at once upon two facts important for our 
it, The first is that the life of the diplococeus is very 
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tures. deers is that of all known germs ‘his | 
most sensitive to its environment, laboratory 
that it can ba enltivated eusceestaly only by the most 


conditions these impose puts an 
the probability of successfully inhil 
the influence of an agent diffused in the blood is greatly enh if 
the germ is located in the lung. This is due to the fact that the 
whole mass of the blood passes through the comparatively small pal- 
monary circulation every time that it traverses the vastly greater sys- 
temic cirenit, Hence any substance in the blood comes into 
more intimate contact with a germ in the lang than it would with a 
germ placed elsewhere, and the assault is proportionately concen- 
trated and energetic. 
Tt is true that to be fully effective a germicide designed to act 
within the air cell must be employed before the circulation in the 
fanetional capillaries is arrested. After such arrest it can reach its 
destination only by the very narrow channel of the nutritive blood 
supply. But as the pressure of the exndate is the ultimate faetor in 
closing the fauctioual vessels (whatever coagulating influence the 
inetbid process may have exerted) it is uot until consolidation is 
comploto that access through thoso vessels is entirely cut off. It is 
also encouraging to note, in looking back, that varions methods have: 
heen found useful in a marked degree, and have even been credited 
with the power of cutting short the disease in a certain proportion, 
of cases. These moasures were employed either before germs were 
known, or certainly without any germicidal intent, but we now feel 
that they owed their value chietly to their antimicrobie influence. 
Mervury.—Poremost smog these is the use of merenry. Halfa 
century ago this was universal, and itis hard to believe that intelli- 
gent and acute clinicians, men, for example, who conld draw such 
anadmirable picture of pneumonia as that furnished by Sir Thomas 
Watson, could have been wholly deceived in their estimate of the 
value of this ayrent. Watson" suys (the itulies are mine): “Many 
persons Tam persuaded ave saved by treatment of this kind, pushed 
to slizht ptvalism: the effusion of lymph, tending to spoil the tex- 
tore of the long, is avvested, cmd the Tymph already effused begins 
be absorbeit: and the ease aud comfort of the patient, as well ax th 
v the better of the physical signs, attest the healing qualiti 
of the remedy 
'Twont 
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4 later, Dr. James Kt. Leaming"! writes; “I wel 


pinant whan ¢hivte vanve avn tha lata Te 7 








disease successfully controlled thereby. It was perhaps the 
t practical of all the valuable lossons I received from hit ‘ 
r sedative effect of calomel when needed is beat seen 
when placed dry upon the tongue of the patient. . The tem- 
| Perature at once begins 1h fall (talion mine), the heart to gain strength,” 
wee 
Personally I have witnessed too often both in Dr. Leaming's prac- 
tice and my own the beneficial effect in pneumonia of a single dose of 
thirty to fifty yrains of calomel, yiven early, not to share to some 
extent in the enthusiasm of the writer. 
‘The New York Medical Journal for June and July, 1879, contains 
a very interesting report on the “sedative” dose of calomel, made to 
the Therapentical Society of New York by Dr. Putnam Jucobi, Seere- 
tary of the Committee on Antipyretics, Tt is a summary of the re- 
sults of # collective investiyation covering fifty cases in which large 
doses (twenty to sixty grains) of calomel were given. In most casea 
the object was to reduce an inflammatory process. In nearly all 
there was a marked decline of temperature within twelve to twenty-four 
hours after the dose. Fourteen cases were of cronpous puenmonia, 
all of them severe. Of these patients thirteen recovered and one 
died. This is a remarkable showing, and it is impossible to read 
the report and not yield to the conviction that in some of these cases 
the calomel turned the scale toward recovery. In no euse was there 
excessive purging from so Iurge a dose. Stomatitis ocenrred only 
twice in the fifty cases, and produced no serious inconvenience. 
At the present time wo ean scarcely accord to mercury the “ anti- 
istic” property with which it was formerly credited, and Leam- 
ing does not ascribe the benefit derived from it to such a quality but 
to its sedative action when given in the (Large) sedative dose. We ean 
understand, however, that when an agent so inimical to germ growth 
is taken into the blood and effused into the air cells along with the 
fibrin that is to act asa culture medium it must have an effect to 
retard at least the activity of germ formation in that medium. Lab- 
oratory experiments show that the pueumococeus ix peculiarly 
‘sitive to mercury; and with so large a quantity of calomel diffused 
through the alimentary canal it is easy to conceive that enough mer- 
-eury, probably in the form of the bichloride, should bo absorbed and 
with the fibrin to sensibly affect the pabuluin upon which the 
feeds. A fortiori would this be the result when the blood ia 
charged with mereury as to produce the phenomena of ptyalism. 
More recently, Pieraguoli™ strongly recommended the employ ment 































of calomel in croupous pneumonia. His 
daily administration of calomol combined 


results were very satisfactory, Of five patients | iw 
was not given all died, of fifteen who were treated with omel all 
but one recovered. Tqually good was the result in ren, 


the wandering of the disease in the lung less marked. The 
ance of diarrhoea, also, seamed to have a favorable influence. 
Smarkovsky," of Moscow, claims that calomel given in 


is capable of jugulating croupons pneumonia and causing its ¥ 
tion. This does not result, he observes, from any direct influence o 
the calomel upon the pulmonary lesion, but from a general an 
action upon the toxic material circulating in the blood, thus augment 
ing tho resistance of the organism to the morbid local 

Granting the major proposition, it would be more reasonable to 
infor that the drug acted toward limiting the produetion of the poi- 
sou, rather than its destraction after it hus reached the current of the 
blood. 

“or alinost fifty years Clemens, of Frankfort, has been employing — 
iuhulations of chloroform in puenmonia with a view to its sedative 
action upon the nervous system snd its anticoagulating (?) effect upon 
the blood. His success, as will be seou later, has been remarkable, 
and others following his example have obtained like results. Here 
again wo havo a powerful gormicide which in this case is nat only 
introduced into the blood, but ia at the same time brought into direct 
ituct with the culture medinm itself, up to the time when complete 
consolidation excludes it from the air ool 

Later wo have the introdaction of quinine in large doses, given 
ew to ita antipyretic offect. Many authorities, including 
»” believe that it is possible in this way to abort a pueumonia 
in its initial stage. Flint says x long ayo as 1861, Twas led by 
the results of the analysis of n considerablo numbor of cases in which 
aulphate of quinine was given to the extent of only fifteen grains 
nlasion that this remoidy exerted a marked curative 
influence upon the disoase. IT can now (1881) bear testimony to the 
fuet that, jriven in larger doses, namely twanty to thirty grains a 
this remody, in a certain proportion of cases, renders the disease 
abortive, and that when this does not follow, the disease is often 
modified to a greater degree than by smaller doses, Now whatever 
efficacy belongs to these remadies proceeds evidently not Sco hes 
direet effect upon the pulnonary affection, but from a conte 









































SRE Oe ates cis Wy brie on thn 

there is no attempt to explain, 

Hare“ expresses the belief that quinine with neonite or yeratrum 
ride, employed before consolidation has taken place, has the power 
‘so modifying the hypermmia in the affected area as practically to 

abort the local process and prevent exudation. 

‘He warns, however, against the assumption that every ease if left 
untreated would necessarily go throngh all its stages. He says: 
“Personally I believe that it does not always ran a fall course and 
that thoso casos, such a3 Bristow mentions, which get woll after the 
second day are instances where, fromm one reason or another, the in- 

-fecting micoorganism is incapable of carrying out its ordinary proc- 

—, Believing this, which is based upon the best of bacterio- 
logical investigation, we should be able so to modify the process by 

treatment as to partly abort tho illness, provided we sea the patient 

before the microorganisin has accomplished its purpose and produced 

‘wiich pathological changes in the pulmonary tissues thnt resolution 

aud absorption processes must take place," 

A. H. Kerr advocates warmly the use of creosofe in large doses in 
the treatment of pneumonia. Ho saya: “ Ido not say that ereosote ix 
a specific in pneumonia, but I do say, and with omphnsis, that it ix 
tho nearest approach to one that has yet been reached.” He dwells 
upon its being eliminated largely by the lungs, aud thus being 
brought into direct contact with the lesion. It permeutos tho tissnes 
rapidly, and the air at each expiration is loaded with it, a8 ia avi- 
denced by the odor of the room within twenty-four hours from the 
beginning of ita use. He gives the details of a cass scen within 
twenty-four hours after the chill. The pulse was 120, temperature 
104.2" F., respiration 40, Dulness and fine crepitant riles over 


——-# As regards this matter, we frequently hear it sald of « person who ins thw! a 
ae: ‘iluess, that he was “threatened with poeumonia.” Formerly 1 bad tite 
patience with this expression, believing thut It necessarily tient nwre to the friends 
‘than it meant to the physician who employed it. But I hnye como to thinking that 
it describes very well an abortive invasion of germs, whicl after a brief struggle 
have been overcome by the resisting-power of the syatora, For myself, 1 belleve 
‘Uint scattering germs stray into tho air vesicles oftoner than wo suppose, but not 
finding s suitable nidus fail to effect « permancat lodgment. [low frequently we 
th stitch in the side accompanied By some fover, and on examination are 

‘little relieved by the absence of physical si At tho noxt visit the 

weely a trace of the attack remniuing, For one such case coming ander the no- 
the physician there are probably many more for which advice ts not sought 
proportion of auch cases aro, I believe, to be accounted for ia the way I have 
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the base of the left lung. Tea natin 

hours, and for the first day a grain of 

following day (the third of the disoase) the 

perature 104”, respiration 36. pectic 
pulse 96, temperature 102°, respiration26, Atthe next 
pulse 80, temperature 99°, respiration normal, p 

Under the head of “Note di Terapia” the Oliniow 
states that it has been demonstrated that clysters of 
containing from twenty-five to forty drops, are of great 
monia, and cause a subsidence of all the alarming ph 
disease. (References not given.) 

Robinson" insists strongly npon the value of creosote in 
from the very beginning of an attack of pueumonia, not only for tl 
boneficial effect upon the patient, but as haying a tendency to: 
the danger of infection to the attendants. He provides for tl 
porization of pure beech-wood creosote in considerable amount: 
with the production of steam. The upparatus is placed near 
patient's bed, but the atmosphere of the whole room is thoroughly 
imprognated with the combined vapors, so that they are inh 
tho attendants as well, He is firmly convinced of the utility of 1 
practice, which has an evident foundation in reason, 

The pnenm us, as wa have already seen, is extramely 
able, and while it may not be actually killed by any vapor that 
be safely taken into the lung, yet there is no reason why its gro 
should not be inhibited to # considerable extent, and the amount 
virulence of the toxin materially lessened. It is no sufficent o 

ion to this proposition that the inhaled material could not reach 

interior of the air cells in the hepatized area, since all goes to sh 
that tho most active conditions for gencral infection are supplied 
tho partly filled alveoli surrounding the consolidated focus. To 
cells a gaseous yermicide ean easily penetrate. 

As to the possibility of aborting pneumonia and the value of 

phalations, Robinsou say 

rogard to the course of acute croupous 
monia which is most important is this: to determine, if possible d 
uitely, whether or not pneumonia has a certain well-defined « 
terminating in crisis on a given di 1 is, so to speak, n 
able. In other words, is pneumonia capable of jugulation? Can 
abort it by any one o! nown medicinal means? This questi 
has heon answered differently by different authors. Osler, for 
ample, denies that itcan, Bristow seers to be of a somewhat diffe 
ent opinion, sinee he believes that ‘in very mild cases all the syn 
toms may subside in three days, or even two days! 





, Fee ehr eiack tits to the experi- 


Welch, nd itis that the micrococes lance 
pathogenic 


oir ta eames Is pee not in this im- 
very substantial reason why wo should endeavor to 
antiseptic inhalations early in tho treatment of pnoumonia, 
Jung consolidation has taken place, and while wa may yet legit 
hope that the: scteeptis vapor may reach every portion of 
we affected pulmonary area?” 

Salicylates. Robert Liegel" contributes a remarkable paper in 
he describes a treatment which has been successful in his 
in seventy-two consecutive cases of eroupous pnenmonin oe- 

in the miners at Leoben-Seegraben. The patients ranged 

sixteen years of age to seventy-four and included many subjects 
anthracosis. Eight had pulmonary emphysema, six cardiac dis- 
A large proportion were alcoholics, The drug relied upon 
s sodinm salicylate i in “large doses," not less than 8 gm, daily. 
uiven iu solation, with aqua menthw piperitia to cover the 
taste. No other medicine was employed except perhaps an expecto- 
containing ipecae, if the cough was tight and racking, and small 

oses of morphine when the pain was excessive. Ice was applied to 

the head when the temperatare was above 39.5° C. (103° F.). 

Under this treatment not only did recovery take place in every 
e, but the duration of the attack was diminished one-half. Tu no 
e did crisis occur, The temperature declined from the end of the 
day, until at the end of three or four days it reached tho nor- 
and convalescence was established. The expectoration lost its 
netive character and became catarrhal, the physical sixus did not 
develop, or if present, speedily Totrogressed. The 0 eindcon> 


r of diplococei, at the end of the third or fonsth ‘las, they 
ere found to have entirely disappeared. 
Tn the earlier cases the medicine was suspended as soon as the 
ture became normal, but this was found in a number of in- 
e As takoliswed by relapse; observing this, the doses thereafter 
continued for some two or three days longer, und no further 
Previous to the adoption of this treatment the management of the 
ease by the usual methods had been very unsatisfactory and the 
excessive, 
rol considers that the salicylate exerts a specific effect, such 
exhibits in rheumatic fever. He, however, assumes that it acts 

































sak was taken with pneumonia while living in a damp 

pea six persons were huddled together. He had been in- 

nourished before the attack, and when first visited was 

ons and too much prostrated to be removed to tho hos- 

. He recovered, however, in the same time as the others, not- 

his miserable surroundings. 

is the latest and most important illustration of the possibil- 

so acting upon the blood as to hinder the growth of the buo- 
and to diminish, if not prevent, the formation of toxin, 

following is from a private letter to tho writer, from Dr. A. 

Matheson, of Brooklyn. The substitution of the ammonium 

late for the sodium salt bas much te recommend it, but the 

r has seemed to me to be better borne by the stomach: 

‘several years I have used the salicylate of ammonium in pueu- 

more especially in those cases occurring during the grippe sea- 

and in which there was a grippe element more or less pronounced. 

‘now treating a case of lobar pneumonia in the third stage in 

h the only remedies administered have been suliey lite of anmo= 

ymptoms in this 

the beginning were formidable in the extreme, but modified 

i late, 

it in ten to fifteen grain doses, and endeavor to have the 

take from one anda half to two drachis in twenty-four hours, 

find that ammonium salicylate has some advantaxes over the 

It is stimulating, while the latter is more or less depress- 

it does not produce to the sume extent the throat and ear 

c Lam satisfied that it has decided value in the treat- 

























informs the writer 
cs ‘has records of ono hundred and cases of pneumonia 
by him with sodium salicylate, showing one hundred recov= 









n in general was intensified by nricacidaem 
every two hours, together with potassium citrate, to stim- 


right ‘On the wixth day jeft lower lo 


to chest for temperature above 109°, aud 40 grains of wodiuun oa 


+ oH ia 
234 
wer sob oot 280) r 


Of the disense with pneumonia of the lower right lobe, On the ae 
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by different clini 
vantayes over other remedies of thatelass, Tt has not, I believe, b 
ased in this disease with « view to its antimicrobic effect.* 

* According to Buchhols 0.15 por cont, of salicylic ncid will prevent the d 
went of bacteria in ontivary organic mixtures, and the influence of 0,005 per 
(120,000) 18 pininly visible, Sodium salicylate hagaboutthe same power, —W 
“Therapeutics, ita Principles and Practice, * 10th ed,, Philadelphia, 1898, p, 
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n ‘as and opinions, as well as from the theo- 
already brought forward, it seems clear that 
ample justification for a treatment of pneumonia based largely 
c causal indication. In other words, we mny reasonably ex- 
benefit in a considerable proportion of cases from the use of 
means addressed directly to the germ present in the lungs. The 
question to be solved is what agent will act most powerfully 

t avers suet organism with least inconvenience or danger to the 
This opens a wide field for study and observation upon 

ch I firmly believe it is the duty of the profession to enter. 

‘Thus far the most efficient and least harmful drag appears to be 

the salicylate of sodium, as employed by Liegel. As we havo seen, 
seventy-two consecutive cases, many of them most unpromising, have 
been treated with it without a death. This is » very remarkable 
record, and certainly recommends the treatment most strongly for fur 
ther trial. Apart from the experience of Liegel, it does not appear 
unlikely that a drug which is capable of producing such decided ro- 
sults in acute rheumatism should be offective against an organism so 
sensitive as the pneumococens. 
Liegel did not observe any depressing effect from the salicylate in 
the doses he employed (8 gm. daily), but such if apprehended could 
be guarded against by the use of strychnine, ete. 
Creosote has been found useful by several observers and deserves 
further trial, It may be given by the month or the rectum, or em- 
ployed by inhalation. The dose by the month is ten to fifteen min- 
ims every two or three hours, largely diluted; he rectum twenty- 
five to forty minims in a clyster. By inhalation it is useful only as 
an adjunct. 
‘The following case, in which creosote was employed, was seen by 
the writer in consultation with Dr. Bainbridge, of this city, January 
‘9th, 1899, 
Miss C—, aged 46, had suffered from influenza in November, 
1898, and from a secand attack Deginning January Ist, 18. She was 
first sean by Dr. B, January 6th, whon signs of pneumonia were pres- 
ent in the Fight base. On the seventh, there was complete consoli- 
dation at the right base with beginning signs in front over the right 
ale obs Pain in bones, relieved by a few doses of 
phenacetin and salophen, 

PAARATAIN waitroglyenthi-and gparthina:inafplate, were heya: 
Alcohol, which seemed to be indicated, cansed marked cerebral ex- 
citement, The right middle and lower lobex were solid. 

On the 9th, the temperature reached 105° P. and the writer was 

in consultation. The treatment agreed upon included strych- 
nine sulphate by the mouth, and creosote, 20 minims, with sodinm 
bromide. 25 gr., by the rectum. ‘This was repeated every four hours, 
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the being mixed 
which three teaspoonfuls of brandy were 


On the 10th, « small of Y 
at_the are of the Teft opal, Benne 
left axilla. 


The enemata ca 












































































emant No. 6 


130 and the respiration to G0. The attack yielded to brisk 
irritation and inhalations of oxygen. Daring the night of 
tho patient was greatly depressed and the heart was very 
Stirnulants increased, 

On the 14th, the patient wis very comfortable; convalescent. 


Tu this case there was psoudo-erisis on the sixth day, with 
quent rise of temperatare and defervescence by lysis, the tam 
tore reaching the normal on the eighth day (see chart No. 6). 

Carbolic ect may perhaps be found to have some 
over creosote. It is less disagreeable to take, and probably 
irvitating to the stomach. Tt is readily thken into the sy: 
shown by its speedy appearance in the urine. The usual 
aye may bo greatly exceeded with perfect safety. Wiggles) 
gives as much as six grains every two hours day and night im | 
trontment of searlatina, continuing it until the risk of infection 
appoars. Dr. Ta , of Alnwick, En, ina letter to the writer, 
that he gave to a patient sutfering from charbon three drachms 
first twenty-four hou) 
half drachs tui 
Tt was retained when everything else was vomited, and no ill 
was experienced except a moderate albuminnria® which dis 














“Thin may have been the result of the infection, and not of the acid. 


Fete eee Maa tated Ged dike cacoute 
in the blood it would doubtless be 


sublimate is believed by many to act favorably in diph- 

when takon in quantity sufficient to act upon the whole mass 

he blood, but yet within the limits of safety. Wo have already 

n that there ix evidence that calomel in a large dose may be very 

in pneumonia, and it is quite possible that still better effects 

be obtained from the more soluble salt, Skoda employed it, 
Se anise a mortality of 14.5 per cont.” 


chloroform, Clemens,” of Frankfort-on-the-Main, employed 

‘it to relieve the pain and shortness of breath belonging to the early 
of pneumonia, His success with it was great, and he was still 

oying it at the date of his last-communication in 188), He 
aims that he has given it in every case of pneumonia ocenrring in 

\is private practice since abont 1850, and with such sueceas that he 
a8 not lost a single patient. He attributes this to the soothing 
ffect upon the nervous system, the lessening of shock, and the freer 

e ition resulting from the absence of pain. But ho states that 
tion to these effects there is often a marked hastening of the 

and that the average duration of the disease is lessened. His 

nm is that the chloroform defibrinates the blood in the Tmnys 












ich, espo= 
8 ease of ether inhalation, marked the beginning of the 
; subsided as tho treatment progrossed. Wueherer pub- 
pamphlet on the subject as early as 1848, and Varrentrapp 
e treated a great number of cases of pneumonia with inha- 


ns of chloroform. 
Oortel" found decided benefit from inhalation of chloroform, 


aa 


trapp, Thiele, and others which agree as to 
afforded by their use, Oertel employed 
clinic in Munich, from 1860-1863, mostly in the 
the disease, about the fifth or sixth day, in cases 
extensive hepatization and marked involvement of 
ing the breathing irregular, frequent, and superficial; wher 
toration was more or less suppressed, and the viscid exudate o 
the air tubes; when coarse niles were heard over large 
when rapidly increasing cyanosis indicated insufficient aer: 
blood. Frequently the inhalations were repeated as often 
six times in twenty-four hours and pushed to com: ing 
‘The results were most satisfactory. The respiration became 
tho pleuritic pain was relieved, the cough was lessened, and the | 
of oppression in the chest disappeared. These results were main- 
tained for a longer or shorter period after each inhalation, and were 
not entirely lost during the intervals. The riles were 
a more or less free expectoration was established; cyanosis was: 
marked; and for the most part the treatment was successful in 
ing over the critical poriod, Oortel sums up his experience as 
lows: “T consider the inhalation of chloroform when the above 
cations are present as a means of treatment in pneumonia that wo 
be difficult to replace by any other.” 
As a contraindication he regards disposition to headache, + 
tigo with confusion, decided congestion of both lungs, and fi 
yeneral depression. He insists that if the inhalations of 
are to be of real value in the treatment of puenmonia, they mu 
administered by the physician himself, 
Now in view of tho hastening of the crisis and the shortening 
tho attack observed by Clemens, and the general improvement of | 



























offeet upon the exudate to render it an unfit medium for the 

of the pueumococens, Experiments condneted by Dr. J. 8. Th 
Pathologist at the Presbyterian Hospital, New York, at the x 
tion of the writer, showed that this organism was very sensitive 
chloroform. The penetration of chloroform vapor to nll parts of # 
Tung is attested by the familiar facts of anesthesia. Nov is it in 
siblo that tho whole mass of the blood should become so imp1 
with the agent a8 to render the exudate from it an unfriendly 
for the growth of the eoceus. We know how in the case of an 
thesia by ether the whole body, solids as well as fluids, becames | 
meated by the odor, aud how long a time elupses before it ceases: 
















found that chloroform may advantageously be given in 
with oxygen by adding one or two drachms to the water 
wash-bottle. Though the chloroform settles at once to the 
of the bottle, the agitation caused by the bubbling of the gas 

the water insures the vaporization of enongh to produce a 
i ble narcotic effect. Aside from any action upon the germs, 
chloroform allays pain, soothes nervous agitation, and promotes 
This method of administration will be sufficient when ouly 
erate effect is desired, but if the abortive action of chloroform 


Carbolic acid from its volatility as well as its germicidal 

p would suggest itself at onee. So far from being an irritant, 

is, when properly diluted, a local anodyne, aud its vapor can be 

into the lungs in considerable strength without causing incon- 

yenience. In some experiments I have made carbolic acid was used 
h chloroform, and apparently with good effect. 

‘The effect of quinine in large doses has been already considered. 

[t has been given for its antipyretic effect and as a tonic to increase 

the vital resistance. Much more powerful antipyretics und equally 

tonics, however, have failed to exhibit the same beneficial action 

But we know how quinine enters into the blood and 

s the malarial organism, and with this demonstration of its 

hy power we can well understand that other germs xx well 

as the plasmodium may succumb to it. If given with a view to 

the attack the daily dose should be not less than 30 to 40 gr. 

the resulting cinchonism is severe, it can be relieved by full doses: 

one of the bromides, preferably, in this case, the bromide of 






‘The attempt to cut short an attack of pueumonia will be more 
to be successful the carlier it is begun. If it is determined to 
this live of treatment it would be well to begin with the admin- 

of 20 to 30 gr. of calomel.* This wil] at least insure a thor- 





The calomel should be placed dry on the tongue and washed down with as little 


tion. These will be points of ‘tn 

to be the case, it is followed by a con 

will open the way to the use of other 

these will be decided by the preference of the indi 
Tt need not necessarily be limited to a single m 
salicylate, which has more or less of a dey 

given by tha mouth, while at the same timo the pat 
enemata of creosote, which in medicinal quantities is 

Or, while a germicide is taken by mouth or rectum, 

be given by inhalation, This will be specially indicated 
which the pain is very severe or insomnia is present. 

While treatment of this kind ix most likely to be effective | 
resorted to, yet it should be attempted at any time: during: 
rexia. For we cau never appreciate how much of microbie 
may be going on outside of the hepatized area, either without 
cal signs or with only tho signs indicating 
It is not to be expected that an obvions result will be ob 
within a few hours. Tn Lieyel’s cases the temperature u 
changed until the eud of the first day, and when abortion 
lowed the use of other methods the 














duction of toxin, some time would be required for the elim 
that already in the blood, and meantime the fever would contin 
Next to attempts to inhibit directly the growth of the bac 
and the formation of toxin, the local indication is to obviate as fi 
possible the effects of the obstrnetion of respiration and cireu 
These two forms of okatnation:s are 80. ip cloaaly allied in their 













ing dircetly or indirectly a greater share of the mortality 
eased by iba toxins cireulating bs ig) blood, 











he Uhehey thes duropueadte pha 
disease made this treatment seem nutural, and itmust be adinitted 
in tho majority of cases many of tho symptoms were alleviat 

tima after a copious bleeding. Whon this was resorted to early, # 
pain was relieved, the breuthing became froer and less frequent, at 





water as possible. By withholding Auids for nbout three hours the danger of. 
sive purging will be avoided. 


ry coat” and the “cupping” of the clot 
how urgent had been the necessity for 
i gives a very vivid picture of this treatment 
ieiiiieed batore ite Britiah Medical Association, 





ry favorable to the practice. Thns it is recorded 
Berne, in 1762, ninety-five cases of puenmonia were treated 
with eighty-five deaths, white of Reinet treated 
















‘says: “To bleed at the very onset in robust, healthy indi- 
in whom the disease sets in with great intensity and high 
is, I believe, a good practice. T have seen instances in which 

very beneficial in relieving the pain and the dy, spucea, redue~ 

‘the tem temperatare and allaying the cerebral symptoms.” 
although the lancet has so far passed out of use that many 
oner of the present day would scarcely know how te open 
‘it is by no means certain that a good many lives might not 
d by such # timely and judicions bloodletting as would relieve 
nded venous system and give » measure of ease to the 
right ventricle, Many recent writers favor the practice 
eertain conditions. Osler took from 25 to 30 oz, of blood in 
whieh he thonght it indicated, but adds that he hud seen ouly 
twelve or fifteen cases xo treated that, ree rovered. 


perore it, especially in children, when great dilatation ae the 
Liebermeister upholds st whon dom 







eyn and signs of overdistention of the right side of the 
epigastric pulsation and prominence of the jugular veins 
and irregular pulao, aro indications for veneseetion, and 


is perhaps most obvions in cases accompanied by 
bronchitis, but unfortunately it is ax a rule of only short 


not that much the same result may be brought about with 
upon the system, as we shall see hereafter, the indication 
astm 


would, no doubt, often be present for the 


it is, whenever it becomes evident that the right 

tended and is beginning to flag in its efforts to 

of blood through the obstructed pulmonary 
adequate relief is not obtained by diverting a greater 
the blood into the arteries, it is the duty of the ph 
vein and allow blood to flow until the venous tension is relieved 
children, however, the indication may be better met by the use 
number of leeches proportioned to the age and strength of the p 
Still, bloodletting is, at the best, a measure to be ad 

extromo cases, and, like any remedy so employed, cannot 

to produce brilliant numerical results. But, if it saves on 
otherwise hopeless cases its use is amply justified. 

Nitvites. Except in some extreme cases, however, most of t] 
and none of the bad effects of bleeding may be obtained by 
ing blood from tho veins and storing it up in the arteries. 
effected by the use of that class of medicines which have the p 
reluxing the arterial system. Chief among these are the nitrite 
the property is shared in a less degree by numerous other 
notably by aconite, the value of which in inflammatory diseases 
panied by high arterial tension is now universally admitted. It 
in connection with this drug that the idea of “bleeding a patient: 
his own vessels” was first suggested, and the phrasa well 
the peculiar action of this class of medicines. By their specific 
upon the vasomotor nerves they cause a relaxation of the muselar 
and a consequent dilatation of the whole arterial system, The 
in capacity which may be effected in this manner is much gre: 
than is generally believed. On this point Ringer says: “It has 
shown that the yascular system is always ina state of sem 
tion, and that by paralyzing the vasomotor nerves it is possible 
double its capaci An effect much short of this would be 
cient to produce: a vast difference in the dynamies of the ciren 
and to afford a large measure of relief to the overdistended 
system. 

It is in this way, I contend, that we should direct our effor 
cases involving pulmonary obstruction, Tam aware that there 
opinion prevalent that these drngs are contraindicated when 
feebleness of the heart's action; and there are many pt 
who would regard with a feeling akin to horror the adm 
of nitroglycerin, for example, when the pulse is notably satel 
frequent. If the condition broadly but vaguely described as 
failure were thought to be impending, the administration of an 
drag would be looked upon by them as a sort of coup de grace. 
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ir passages. Relief to the respiration 
of the right heart are the immediate 


in its action among the nitrites is that of amyl, 
is so brief that’it is unsuited except for extreme 
itroglycerin acts also with great promptness, expe- 
ioe given under the skin, and its effect is maintained for 
five to sixty minutes. Tn doses of gr. gs up to yy it ma: be 







effect when eyanosis is present, and the chest is filled with niles, 
often most satisfactory. The lividity clears up, the riles dimin- 
h, the respiration becomes deeper nnd less frequent, and the pulse 
gerand slower, At the same time the sensorium recovers from 
its oppression, These results may be obtained to some degreo in 
& period of not more than ten minutes. The dose may require to ba 
ed several times at intervals of fifteen to thirty minutes. 
With the remedy thus administered all the advantages of blood- 
















a the same time more persistent, in its action; and by doses of one 
two grains every two hours the vessels may be maintained in a 

condition which ean be added to at any time by supplement- 
y doses of nitroglycerin should occasion require. I think it is 










‘in danger of breaking down under the strain imposed upou it. I 

repeatedly seen patients rescued by it when death seemed imme- 
impending, 
to the dosage of nitroglycerin, the drag may be give 
freely than it usnally is, provided the patient has | und, 
testing with small doses, not to possess an undua suscepti to 
effect. On this point Armstrong” has contributed a valuable ar- 
ticle. He cites a case mentioned by H. C. Wood, in which er. y)9 
d insensibility, and another case in which gr. z, caused eom- 
‘unconsciouness and loss of the radial pulse. Such cases are 





much 
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oa 
due to idiosyncrasy of the patient, and 
the drug. On the other hand, he 1 0 
mous quantities, even to 76 grains in ty 
with only. beneficial results. “Nitrogtycatin a 
toleranca is rapidly established; and Armstrong is. 
in his suggestion that tolerance is increased by a pr 
of yascular tension. 

Practically, in pneumonia, the dose must be 

ease by the results obtained. So long as there is 2 
hand of venous repletion, and on the other of relief of this 


improves and 
is to continue y 
will seldom exceed gr. gg every hour, though in extreme 
quantity or even more may be repeated every half-hour, 
often 

Oxygen. —Tuhalations of oxygen aré now very 
to in chest affections when the dyspnoea becomes severe. ‘The 3 
this agent was introduced into this country by the writer in 
By experiments on animals he had demonstrated that by 
the atmosphere with additional oxygen, life could be n 
Jong poriods under conditions of trachoal obstruction that 
immediately fatul in common air. 

The introduction of compressed oxygen in cylinders for 
cial purposes itated the use of the gas in sufficiently liberal 
tities to test its real value as a therapeutic agent, and for th 
twenty-five years it has occupied a prominent place in the t 
of respiratory affections and especially of pneumonia. 

Its valuy in this disease rests on a broader foundation than is im: 
mediately apparent, Tt is not alone that it tends to avert 
tion. Indeed, it is very seldom that a patient with pneumonia d 
direetly from deprivation of oxygen. As a rule, before death 
aetual suffocation takes place, the heart, and partieularly the 
heart, gives ont; and the fatal result is from asystole. This 
tion of the right heart is a gradual process, and is brought al 
the increased muscular effort required to propel the blood 
the affected lung. The puluionary ischwmia is made up of two 
tors, one of which is the obstruction of the vessels, and the other: 
very important ono ix the shygishness with which blood not 
aerated cirenlates even through unobstructed capillaries, 
It is in the relief of this latter condition that oxygen is most 


able. The moment the arterialization of the blood is impro 






























timely employment 
congestion of the unaffected Jung 
‘imeasure prevented. But inasmuch as blood, 
favorable conditions, will not take up an excess 
dalay too and suffer the access of air to become 
t addition of oxygen acting upon the limited 
cirealating in the unaffected area. will suffice to 
balance and regain the ground which has been lost. 
e the results obtained from oxygen in the croupous form of 
may not be so favorable as in the bronchial, still it is 
» of rendering valuable aid in a large Proportion of cases, A 
Qn of disappointment lies in reserving its use until a 
d when, for reasons already considered, its value is compara- 
" in these cases it may serve to bridge over a 
nger, but tho best rosults are obtained when it is 
iy from the moment that it becomes clear that 
is ab of mora than moderate severity. Ita good effects will 
‘in lessened frequency of the pulse and respiration, a better 
of the face and lips, and fewer moist riles in the chest. 
n using the compressed gas it is allowed to exeape from the cyl- 
through a wash-bottlo, the valve boing so ndjnstod that the gas 
gently through the water. From the waxh-bottlo the gas ia 
to the patient's mouth through a flexible tubo provided with 
ce of glass or hard rubber, If the patient is in a condi- 
hold this in his month, no more will be required. Otherwise 
‘be held by an attendant in such a position that the escaping 
18 will ba drawn into the lungs with the current of inspired air. 
the patient is comatose a small flexible catheter may be passed 
one nostril into the nasopharynx, and connected with the 
e. In this way very little of the gas is wasted. 
























m containing it may be made to replace the water in the 

Chloroform may be employed in this way 

no advantage in a lavish use of the gas, as the blood will 

only a very limited amount, If it escapes too freely, it adda 
of breathlessness, as is the case when one faces a 





pure oxygen should be employed. The addition of nitrous 
th the idea that it is more soluble in the blood should be 
as the oxide is useless for the purpose of respiration and 


ith the proper interchange of yasos in tho lungs. 


than this if mucous riiles develop outside of the area 
or if the lips assume a dusky hue, Under these 
bo given continuously, or during a prescribed 

each hour, 









‘TREATMENT OF THE GENERAL CONDITION. 


‘To combat the toxemia we have as yet no direct means, 
bo in serum thorapy, tho value of which is still sub judice. 
hope to lessen the production of toxin by means which we 
ready considered, but for relief from the effects of what, in 
our efforts, finds its way into the cireulation, we must still 
the emunctories, The chief of these are the skin, the 
the intestinal glands. The activity of these is best promoted 
liberal use of simple cold water. This should be given as freely a 
the putiont will take it, or if he he delirious or unconscious it shoul 
bo administered at intervals in the same manner as his food. 








bo advisablo, employing entharties selected especially with that 
and particularly calomel if it has not already been given for it 
tive action, Tt is desirable that the bowels should be kept as fr 
may be without too great a drain npon the general strength, 

as promoting elimination, but as guarding against abdominal 
and tho eonseqnent hindrance to respiration. 

Dinvetivs.—Tho kidneys often fail to exerete the normal 
indeed the urine is generally scanty, and though of high 
gravity contains mach less than the normal amount of solids. 
the most important channel of elimination is choked and its e 
ureatly impaired preeisoly ut the time when 9 depurative 
most needed, 

Tho importance of stimulating the kidneys during the pyr 
pneumonia has not been recoguized as fully as it should be. h 
with this object in view or not is not stated, but Nilsson” treated | 
vight cases of pucumonia with potassium iodide, and with only 
deaths. His death rato with other methods had ranged in 
yours from twico to three times as great. Fle gave 1 gm. (15 gr.) 
three hones day and night; on anaverage each patient consumed. 
40 to 50 em. 

Potassium iodide in these doses is ® most efficient diuretic 
doox not frritate the kidneys, as is shown by the enormous 
} impunity in syphilitic disease. It is therefore well aé 

















a is indicated. It can very well 
saving the stomach for other uses. 

ether is also an available diurotic, and acts at the 

“lcs oe eee and a general stimulant. 

fits it admirably for use in the stage 


of properties 
rohan ths ehing is dry, the urine scanty, and the pulse small 
weak. It may be given in teaspoonful doses largely diluted with 
and repeated at short intervals. 
Dinphoretics.—If the skin remains hot and dry notwithstanding 
se measures, the wet sheet applied with a blanket over it in tho 
ner recommended by Baruch should be resorted to. This seldom 
to excite perspiration, accompanied by some degree of reduction 
perature and a marked relief of the nervons and cerebral symp- 
But the cold bath as applied in typhoid fever, with the 
exposure of the patient to tha temperature of the room with 
only a sheet to cover his otherwise naked body, is a measure not to 
recommended, A recession of the blood from the surface to the 
dy congested interior can searcely fail to be the result, and I 
found the feet and legs cold under these conditions when tho 
etal temperature was in the neighborhood of 105° F. 
_ The diaphoretic action of the wet sheet may be aided by the ad- 
tration of Dover's powder. Pilocarpine has been recommended, 
the dangor that it may indaco pulmonary mdema has prevented 
being tested to any considerable extent. 
~ Aside from special modes of treatment, which will be considered 
eafter, the general principles to be kept in view are to sustain 
heart, facilitate respiration, and husband the nerve force. 
Cardiac Stmulants.—Tho tendency to death in pneumonia is in tho 
of cardiac failure. This failure is due partly to direct toxic 
upon the cardiac nerves and the heart musele. Exhaustion as 
cause of heart failure is limited principally to the right ventricle. 
increased effort required to propel the blood throngh the ob- 
ted pulmonary vessels continned through several daya nocer- 
rily fatignes the muscular fibre, and this fatigue often joes on to 
the extent of paralyzing the ventricle and causing asystole. 
‘ action of the pneamotoxin in inducing heart failure extends 
left heart as well as the right, but its effect upon the former is 
disastrons as the labor required of the muscle is loss severe; in 
it may be abnormally light, owing to a diminished supply of 
received from the Inngs, This is the ease whenever pnlmo- 
obstruction is a marked feature and dyspowa a prominent 
m. When the toxic influence is pronounced, there may be a 
of the vasomotor system, as claimed by Romberg."” His ex- 
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periments on animals lead him to believe 
rassment in such cases is due not so much 
the heart’s power as to vasomotor relaxation 
failure when the blood pressure falls below a o 

‘Van Santvoord,"’ in a series of cases of pneumonia 
winter of 1897-98, was able to verity the faet of thi 
strongly toxic cases, by means of sphygmographic 
therefore claims that the first indication, viz., to su 
of the heart, is best met by the use of such medicines 
arterial tension, Foremost among these he would place 

But granting the low tension, the writer believes, for re 
ready given, that the condition is a conservative one, and t 
welfare of the patient, so far from being promoted by ag 
rowing of the arteries, would be distinctly jeopardized 
tho object in view were solely or principally the increase of 
tension ergot wonld be the batter arent. * 

As « heart stimulant in these cases strychnine takes the 
rank, Lts use in small doses may be begun quite early with 
tage. At first aot more than gr. gly may be required, to be 
every four hours, Later, yy, x5) sy and even yy may be ads 
tayeously employed. Tf necessary the remedy may be pushed to 
poiutof producing museular twitehing. Short of this point th 
sree to which the nervens system is under the influence of the d 
may be roughly estimated by noting to what extent the knee} 
increased, 

Whow extreme exrdine stimulation becomes npcessury and 
nine cannot be farther pushed, Horatio Wood recommends to 
it with cova 

A good article of tincture of strophanthus will give all the 
able effects of digitalis withont its action upon the vasomotors. 
power ig expended upon the hewrt muscle and net upon the 





* As tu any aid to the heurt to come from increase of arterial tenaton it is) 
ti see ty what mechnnistn this nid fa to We attained Ko long as the venous 
dawimed up in the Tunze. Doubtless inereasiog the power of the circular fib 
What is the same thing, Qintalshing the calibre of the arteries, will enable 
ventricle to traysinit the force of its contractions more directly to the 
and through them to the venous system, But what is the advantage of this 
it serves only to disteud the ¥elus mure completely and adds nothing to the 
that moves the venous current? For we know thut aff the Wood In the body ¢ 
necommodated in the venous system alone, and is so accommodated from | 
ment the heart ceases to beat. Slace, then, the simple retractility of the 
cont, Without any musoular ald, Ls suffleent ta empty completely the whole art 
system, why force the muscular cont to aid in doing what is already only too 
tively accomplished t 





‘TREATMENT. 3 


Tt is much quicker in its action than digitalis, its effoct upon the 
pulse rate being noticeable within an hour. Fraser” considers ita 
action upon the heart to be many timés greater than that of digitalis. 
‘Tt possesses a very decided diuretic power, which is of no small 
yalao when the urino is scanty and the kidneys are not active in car- 
rying off the toxin accumulated in the blood. 

Tincture of strophanthus may be given in doses of four to eight 
drops, hypodermatically if necessary. Indeed, in all urgent cases, 
the cardiac stimulants capable of being administered in this way 
should be so employed. 

Delafield, in his lectures at the College of Physicians and Surgeons, 
New York, saxserts his belief that convallaria exerts 1 rolatively 
greater action upon the right side of the heart, and he therefore recom- 
mends its use when the pulmonary circulation is obstructed, 

Other cardiac remedies aro caffeine, sparteine, adonidine, theo- 
bromine, ete. Caffeine is capable of rendering good service, the others 
are seldom employed. A clyster of half a pint of hot strong coffee, 
strongly recommended by Beverley Robinson, T have often found ex- 
tremely useful. From the first the use of coffee asa beverage is to be 
encouraged unless contraindicated by sleeplessness. 

Belladonna is of special valuo at the crisis to combat the tendency 
to collapse with cold perspiration that seems to be brought ubont by 
withdrawal of the stimulus of fever. Tt is indicated whenever the 
hands are cold and moist, the pulse is small, the senses are dulled, 
the brain is torpid. It ia best administred as atropine, and hypoder- 
matically. 

Alcohol.—tIn all cases with an asthenie tendency alcohol should 
be resorted to in good season. The dose at firstinay be small, perhaja 
only two or three drachms of brandy or whiskey or anu equivalent 
amount of wine, every two or three hours. But if the pulse grows 
smallor, and its frequency rises out of proportion to the temperature, 
the quantity should be increased so long as by so doing these symp- 
toms are held in check, Particularly in subjects habituated to the 
use of alcohol a liberal use of this stimulant will bo required. Thore 
can be no greater mistake than to put a patient suffering from pnen- 
monia upon half an ounce of whiskey avery two or three hours why 
he is accustomed in health to consume the better part of a pint e 
day of his life. The very frequent supervention of delirium tren 
in the course of pneumonia is probably due to the shock of infection 
acting upon the brain cells already enfechled by the chronic of 
alcohol. Itis notsafo to attomptits manayomont under these cireum- 
stances by withdrawing the stimulant, as is usnaily done in uncom- 
plicated cases. Enough alcohol must be given to avert the collapse 
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which will ensue if to the depressing effec 
reduction of the accustomed stimulation is added. 
bo studied by itself, Tremor, wakefulness that 
by a reasonable use of hypnotics, a dry tongue, 
coarse riles in areas not invaded by the 
a liberal yet cautious use of aleohol, supplemented, of 
drugs already mentioned. 
The same is true of marked delirium apart from a 
This symptom nearly always culls for alcohol when it: 
the first two or three days. Delirium at the outset of an 
pneumonia may depend upon individual peculiarity and 
significance, The routine practice of applying an ice-bag 
head in every case in which thero is active delirium is sea 
be commended. Not seldom the cerebral excitement is the 
anemia or ischemia of the brain, and it will then be made 
stead of better by the application of eold. 
Very large quantities of aleohol are sometimes given wil 
effect in apparently desperate cases. It is remarkable that no in 
cating effoet is produced by an amount that would overwhelm 
son in health not habituated to its use, Tt seems scarcely 
that the benefit in these cases comes from the stimulant affect 
Tt is more likely that the alcohol acts directly upon the micro 
mingling with the medium in which it grows, or that it has an’ 
dotal effect npon the poison already in the circulation. 

Squire” reports a ease of pneumonia occurring in hospital 
in which the patient became apparently moribund and was g 
as hopeless. Brandy was given steadily by the interne and 
until in twenty-four hours thirty-two ounces had been taken y 
cided benefit, By following ap this treatment the patient 

Abbott" reports a case of double pneumonia ina young: 
eighteon years, the lower half of both lungs being consolidate 
nourishment was refused, even milk, bat she was induced to sy 
brandy properly diluted, and was carefully watched for any ovis 
of overstimulation, Sixteen ounces of brandy were given hor d 
for three snecessive days. On the fourth day whiskey was substi 
and of thix she was given twenty-four ounees daily four day 8 
cession withont evineiug symptoms of discomfort or overstim 
On tho morning of the eighth day she was much improved and. 
absolutely to take farther stimulants, Those were, therefore, 
tinued, and she then took milk and other light nourishment 
abjection and made a prompt and complete recovery. 

LT have myself employed very large doses of aleohol in. 
cases and sometimes with marked benefit, 
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Digitalis in recent years has held a prominent place in the treat- 
mentof pneumonia. With the recognition that the chief danger is 
from heart failure, it is natural to expect benefit from the use of a 
drag that is of such great service in cardine diseuses in restoring the 
rhythm of the contractions, reducing their frequency, and giving them 
greater force and efficiency. 

But the mechanical conditions in the two affections are as differ- 
ent as is possible to imagine, and the action of digitalis as an arterial 
constrictor, which in the one case is so beneficial, serves in the other 
ease only to add to the labor of the organ which we are striving to 
sustain. Theoretically, then, digitalis scarcely seems to be indi- 
cated, and practically, while it is much employed, we have little or 
no evidence that it is useful as generally administered. Personally 
Ido not resort to it unless there is cardiac arrhythmia, when I have 
sometimes found that the pulse became regular under its uso, On 
the other hand, I am positive that I havo often seon distinetly harm- 
ful results from its exhibition, at first in my own practice, and later 
in the practice of others. I have seen the evidences of dilatation of 
the right cavities become more marked, the lips more livid, and the 
chest riles more abundant; and I have seen these conditions subside 
when the digitalis was withdrawn, and its effects upon the periphoral 
cirenlation counteracted hy the free uxe of nitroglycerin. Tudeed, 
with my present views I consider the use of the drug in pneumonia 
without the simultaneous employment of an arterial dilator a highly 
dangerous and indefensible moasure, and one that has contributed in 
no slight deyree to the fatality of this disease, 

Sturges and Coupland" remark: “Tor ourselves we desire to say 
that having used it frequently in pneumonia when in want of a cardiac 
stimulant where there was much dyspnea, cyanosis, and other signs 
of auricular distention we have not found digitalis eflicnacious in re- 
moving those symptoms.” 

Larrabee" remarks that itulis stimulates a weak heart hy con- 
tracting the arteries and arterioles and throwing the blood back upon 
the heart itself. If there is no pulmonary obstruction the action is 
prompt and efficient, but the very condition which is killing the pa- 
tient in pneumonia is rendered still more dangerous by auch an agent. 

Nevertheless, in the past ten years there has aecunmlated evi- 
dence tn show thnt digitalia employed by a peculiar method may be 
of service in pneumonia. Beginning in 1888, a series of articles have 
been published by Petrescu, of Bucharest, in which he advocates the 
use of enormous doses of digitalis loaves, and claims for the method 
results that far surpass those of any other plan of troatmont yet sue 
gested. Hix daily dose reached the startling figure of 60-120 ue. of 








the dried loaf. So far from any 
that in nearly every case a very 
all the symptoms takes placo, and that 


tality has boon loss than two per cent. J 

Bolotti and others have published articles o 
obtained by Petreseu, Such a remarkably s 
withal one sv easily carried out, should, it would 
universal favor. Admitting its claims to be well 
sock a rational explanation first of the impunity with w 
large doses are taken, and second of the beneficial effects 
to the first point, it is to be observed that the preparation o 
employed is the infusion. Recent investigations show that of t 
active principles obtained from digitalis, vis, digitalin, 
digitonin, aud digitaloin, the first is almost insoluble 
the second quite so, while the other two are freely 
menstrnnm. All are soluble inaleohol. Now in an infusion p 
without the addition of alcohol, such an infusion, foamy 
of the British Pharmacopmia (the United States Pharm 
scribes ten per cent, of alcohol), there ia a very small 
digitalin and vo digitoxin, while the fall amount of the 
and digitonin contained in the leaf is represented. Digitalin 
to possess toa remarkable degree the power of contracting the 
eral vessels, since Porter found that the capillary cireulation 



















solution of 1;30,000, Tt is probably this principle, ther 
gives to digitalis its power to raise the blood pressure, Its. 
xtent from a purely watery infusion would: 

result from the in 
labor required of the heart to overcome increased peripheral 
ance. 
igitoxin i supposed to be the most poisonous principle 
tained in the lonf. To its action is probably due the vo 
often excited by the tincture or other preparations containing 
hol, Its beneficial netion, if it posseasos any, is not yet detern 
Tt seems, therefore, that the remarkable effects obtained by 
nay fairly be attributed to the digitalein and the- aigienicrs 
the watery infusion contains, "That this preparation will act 
an irregnlar heart, and to give force and efficiency to the 
woll us to increase tho flow of urine isa matter of frequent 
tion. In a caso of cardine dilatation now under treatment: 
writer the arrhythinin was excessive and the pulae ext I 
while the daily exeretion of urine was only twenty ounces, 
8ix daily dosos of two drachins of the wat infusion the rhy: 
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nearly restored, the pulse became larger and stronger, and the urine 
increased in two days to seventy ounces. 

Statistics from military sources, like those of Petrescu, are open 
to this fallacy that the conditions, at least in time of peace, are pe~ 
culintly favorable for recovery, In Continental European armies tho 
soldiers are all young men from eighteen to twenty-five yoars of ago. 
Men recover in larger proportion than women to begin with, and 
Younger men more frequently than the average subject. The soldier 
is not likely at his age to have damaged kidneys or an impaired 
heart as something acquired after entering the army, and beforo that 
time such a condition if present would provent his onrollment. The 
same is true of syphilis and other cachexim. The subjects of the 
disease, therefore, are almost as if they were selected with reference 
to their ability to resist an attack of pneumonia. But this is not all. 
Garrison duty is irksome, and the young recruit is glad to excape 
from it on the slightest pratext of illness. Hence at the first symp- 
tom he reports to the surgeon, und the hospital is immediately at 
hand to receive him. This secures the advantage of early treatment 
and avoids the dangers of removal to a hospital after the disease is 
in progress. How potent ‘the last two factors are may be jndged 
from the statistics of tho United States army, which being main- 
tained by enlistment and reénlistment contains many men past the 
middle period of life and many alcoholics. Yet despite these wnfa- 
vorable conditions and the hardships of frontier campaigning and 
Indian fighting, pneumonia is only about one-third as fatal in mili- 
tary as in civil practice. 

Taking all those pointa into consideration, we should expect a 
very low rate of mortality from pneumouia in Continental armies in 
time of peace. Yet with allowance for all this, the results obtained 
by Petrescu aro remarkably favorable, and it is singular that the 
special advantages of his treatmont have not won for him s more en- 
thusiastic support. 

Tt is only fair to say, however, that other observers foll his 
plan have not attained his success. Havas,” for example, has xiven 
the method a trial and reports against it. 

Application of Coid.—The high temperature attending many cases 
of pneumonia naturally suggests the use of cold applications either 
locally to the chest or to the surface generally. But the popular idea 
that pneumonia is usually if not always the result of catching cold, 
and the resulting prejudice against what would be considered a repe- 
tition of the oxciting eauso, have prevented its use to a great ex- 
tent in private practice and even in hospitals, And it must be ad- 
mitted that theoretically a long-continaed impression of cold upon 











the surface, contracting v 

info the fnlerior, doos nob commend 

disease in which vitally important 

gorgod. Nor doos the result of practice 

with the idea chiefly of redueing the temperature, 
ence shows that when pneumonia occurs in the ¢ 
fever, the bathing, which before was not only 
obviously benoficial, becomes a source of danger 

with the utmost caution, But these considerations 

to the local application of cold in proper cases, nor to 
application in such measure as to insure a prompt rea 
accompanying nervous stimulation and more active eut: 
lation. 
Already in 1888 Lichermeister upheld this method, and 
that when properly applied it not only was devoid of the 
formerly attributed to direct refrigeration of the surface, b 
the patient breathed more deeply, expectoration was freer, 
boneticial nervous stimulation resulted, The bath was: 

at 68° F, and was ordered when the temperature reached 104° F, TI 
duration of the bath was about ten minutes, Cold sponging 
sorted to between the baths if the temperature showed a te! 
rapid increase, He referred to one hundred and fifty cases tr 
by him in this way at Basle, with a mortality of ten and a half. 
cout, as against twenty-five per cent., his average under the 
methods. 

A-case trentod with cold sponging nt the Presbyterian 
is illustrated by the chart on opposite page. 

Different observers, and specially Mays, have found 
Denefit from the use of ice bags or ice poultices to the affee 
of the chest. The effect of these applications cannot be d 
to lower the temperature of the diseased structure. Gilman 
sou has shown that ice applied to the surface of the abdomen 
not sensibly affect the temperature of the corresponding interior 
fac of the abdominal wall. Much less could iea in contact with 
chest, ulthough affecting to some degree the general temper: 
expected to abstract an xppreciable amount of heat from the 
lying lung. But this does not preclude a reflex influence t] 
affect powerfully the vascular action in the organ involved, as 
well known that the supply of blood to a visews may be cont 
a marked extent by impressions produced within areas nervously 
lated to it. Tn any cuse, there is abundant clinical testimony to 
value of cold applied i in this manner, The results of a collective 
vestigation instituted by Mays,” and covering one hundred and. 
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five cases, however, had to do with private practice, where the mor- 
tality is relatively small. Tho figures are not therefore so fayorable 
as they appear to be at first sight. 

The method consists simply in packing bags, filled with chopped 
ica and covered with towels, about the affected side of the chest, 
The pain ia relieved, the breathing becomes deeper and Jess frequent, 
the temperature and pulse decline, delirium ceases, and a general 
improvement begins, which in most eases is permaneut. 

The general application of cold, however, has its modern advocates. 
Baruch," following Liebermeister, advises the cold bath or the eold 
pack, but so administered as to arouse the nervous system and stimu: 
late the cutaneous circulation rather than with « view to direct reduc- 
tion of teMperature, The bath, therefore, is of short duration, and 
is accompanied by brisk friction, or if the pack is used, blankets are 
placed outside, so that the impression of cold is quickly followed by 
reaction and perspiration. 

Peabody” considers the use of the tub bath precisely as in typhoid 
fever as marking tho most important advance in the treatment of 
pneumonia for many years, My own experience in this line is lim- 
ited to the use of the wet sheet about the trank. In a number of 
cases this has seemed to be serviceable, 

Antipyretics.—From what has gone before, it will be seen that 
there is not much room for antipyretics simply as such. The eases 
are rare in which benefit can be expected from merely foreing down 
the temperature by the ase, for example, of the coal-tar prepara: 
tions. Yet when with hyperpyrexia there are great discomfort and 
much nervous disturbanes, sueh as headache, jactitation, insomnia, 
delirium, ete., and there is 4 fairly good condition of the pulse, one 
of these agents may be cautiously employed, its uso being suspended 
80 s00n as st measure of relief has been obtained. ‘The main thing is 
uot to follow the indications of the thermometer alone, bat those 
afforded by the general symptome plus the thermometer, 

Tho high temperatura is not of sufficient duration to threaten of 
itself the integrity of the heart fibre, as it does in the case of a con 
tinned fe The risk is from the local action of the toxin, and we 
add to this risk when we resort to antipyretic drags. We are thus 
confined to a discriminating choice of evils. 

As to which of the eoal-tar products is to be preferred, while 
phenacetin is much in nse, my personal choice is acetanilid. A eom- 
bination of three grains of this and a like quantity of Tully's powder 
has given me much satisfaction. The small amount of morphine inten- 
sifies the soothing effect, and with the camphor acts as a stimulant to 
tho hoart, and at the same time tends to promote the action of the skin. 


























Or eaten 


capillary stasis in the affected portion of the lung, But 

to be avoided, and it should be used very cautiously 
is any considerable lors of respiratory surface or any 
somnolence. A quarter or a third of a grain will usually 
and the dose may be cautiously repeated. In a doubtful 
be more safely used in combination with a full dose of 


any case the use of morphine is deemed inadvisable, the pain 
alleviated by the application of an iee bag or ice poultice. Tn 
cases wet-cupping, or the application of a dozen leeches, may 
plish the immediate purpose, and at the same time exert a 

e influence on the progress of the disease. When the pain 
severe the application of dry-cups, sinapisms, ete., may suffice, 
‘ices, formerly 80 much used, ara now less in favor. They ara 
, troublesome to apply, apt to become cold and elamm 

iu the hands of a very faithful and assiduous nurse, 

more harm than good. Even the time-honored oiled-silk jacket 
ow seldom seen, and will doubtless soon become obsolete. The 
amade by quilting cotton batting between thicknesses of cheese- 
has the negative merit of being comfortable and eclennly, and is 
st unobjectionable, 
When tho pain is low down, a singlo broad strip of adhesive 
drawn tightly around the affected part, allowing the enda 
extend an inch or two beyond the meridian line, will give very 
relief, Higher up, where the movement of the ribs is less, 
expedient is less useful, but it is still not entirely without 
















Relief of Congh.—In some cases the cough is out of proportion 
© matorial to be expectorated, and exhansts tho patient with no 
benefit. Worse than this, convulsive coushing: tends 
aspiration of the sputum into the unaffected portions of the Jung, 
hus increasing the area of infection. 
~ For both these reasons it ia important that an irritative cough 
‘ d be held in check. This may be secomplished by the moist 
if already mentioned; but. ‘if these are not sufficient, small 
‘codeine or morphine will be required. The new drug, heroin, 
‘is a snbstitution-product of morphine, seems to have a special 
control cough, while not producing in the samo degroe the 
of the parent drug. In doses of about gr. yy it has 





and superficial breathing, frequent and 

cyanosis, and profuse and often cold perspi 

with comparative suddenness, and be very pan fi 
dying of suffocation. 

Tho treatment must be prompt and vigorous, ‘The cl 
be covered with dry-eups, or enveloped in a huge ts 
A small hypodermic injection of morphine, not more than 

do more than anything else to restore the pulmonary ci 
cheek the excessive seeration, which sometimes wells in white 
ish foam from the mouth and nostrils. In the same injection 
be included gr. «J; of nitroglycerin and gr. yy of strychnine. Ox, 
if obtainable should be given freely by inhalation. Half a 
yery strong hot coffee should be thrown into the rectum, ¢ 
means some apparently desperate eases may be carrried through | 
cossfully, As a last resort, artificial respiration may be employ: 
aid in pumping the air and oxygen into the lungs, 


Résumé. 















blood, the object being that the exudate when it escapes into 
coll shall be impregnated with a substance that will unfit it to 
as aeculture medium, 

Stimulation of the emunetories to throw off the poison as it f 
Sustaining the vital powers and particularly the h c 
stimmlants. 

Relieving the pulmouary cirenlation—vasodilators, vene 
Compensation for loss of respiratory surface—inhalations 
oxygen, 

Reduction of excessive temperature—cold to surface, 
roties (2). 

Rolief of incidental symptoms, 
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In all probability the pueumonic process as we gee it fro 
momont of invasion to the crisis implies infection by the 
a continually changing set of microbes. Welch has shown t] 





alan that the infection of the system is 
gh the whole period of pyrexia by the same 
by @ constant succession, the older ones becoming 
fresh once carrying on the work of supplying the toxin, 
fails soon after the local process has censed to spread, 
because there are no longer any young bacilli to maintain it. 
while it would seem as if this might afford a sufficient oxplana- 
of the phenomena of defervesconce by crisis, yet the observa- 
of the Klemperers and others make it reasonably certain that 
re is an antitoxin produced that has its share in the result. 
this antitoxin is the product of the pneumococei or ix sim 
the result of changes going on in the leucocytes preparatory to 
ir disintegration is not yet determined. We are apt to think of 
the process of absorption by which resolution is ultimately effected 
as beginning after the crisis, whereas it is in operation from the first 
ent of the disease, as is shown by the early infection of the gen- 
ral system which it brings about, Up to the point of consolidation 
the rate of deposition is far greater than that of removal, and a rapid 
c ition of exudate takes place in the air cella. This exudate, 
Rhoweres i is not permanent in constitution, Tt immediately begins a 
‘process of change, and as we have seen, the organisms contained in 
it change their properties also. As time goes on, there comes a pe- 
when the deposition of fresh infective material is les uctive 
than the absorption of that which is older. At this point nn anti- 
toxic effect becomes apparent, and in tho cases tarminuting by erisis, 
arapid fall of temperature takes place, Tn the cases terminating: by 
sis, either the deposition of fresh material is protracted by the 
invasion of new territory, or the absorption of tho older material is 
for some reason less active. 
As early as 1888, Netter rendered mice and rabbits immune to 
pneumonia by injecting them with flaid propared from the dried 
spleen of infected animals, Later he experimented with an old pleu- 
exudate containing pneumococci, and at last the sputum of 
poenmionis patient, which had ceased to be virulent after the 


Pursuing this line of investigation, Foi found that the injection 
attenuated culture of the diplococeus of pneumonia into an 
gave immunity against the disease for several months, He 
1d the injection serum by precipitating the eulture broth con- 
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taining the diplococei with ammonium 
edly. ‘The filtrate was injected into the vein 

threo or four days, Subsequently he made an 

and viscera of a rabbit which had died from 

it in the same way, and found that it gave the 

extract from a healthy rabbit when injected gave no 

He next turned his attention to the immune animal, 
blood and allowing it to coagulate, when the serum was 
ject another animal. This also became immune. As 
periment, he injected 2 rabbit with blood from a man d 
monia; death resulted. He states that several species 
formed, one seeming to act ou the nervous system, an 
blood and tissues, 

The Klemperer brothers verified these results," Their | 
briefly as follows; Two rabbits were injected each with 
pleuritic exudate taken from a pneumonia patient and which 
ture was shown to be free from living bacteria. Fourteen d 
both were inoculated with a virulent culture. Both su 
the control animal died. Later, they immunized animals 
monia spntum tiken before the crisis and heated so as to d 
poison, The same result was obtained by heating to 60° C. 
erin extract of pneamococci. The bacteria were washed fr 
cultures with sterilized glycerin, which was exposed to heat 
or two hours and filtered repeatedly, They found that ii 
resulted from doses proportioned in quantity to the strength 
preparation, Tk wax employed xubeutaneously. 

They found further that dogs can be immunized against 
monia, and can also be cured of the disease, This cure takes 
throujh the seram of immune animals, immunized by taking 
products of the activity of the pnonmococeus. This in 
serum does not cure by killing the cocci in the system, for af 
days” contact with the serum the bacteria injected into an 
caused death. In fuet, the bacteria in contact with this 
crease in namber, At the same time the serum if injected 
the formation of the poison in the body of the animal. This 
explained in one of two ways, either the serum hinders 
of formine poison, or the cocci go on forming poison, and th 
counteracts ita effects, or through chemical changos renders 
At any rate, the cocci become harmless to the animal, their @ 
fluence Iwing destroyed by the reaction of the body calls, 
the white blood corpuscles. 

Tf puenmotoxin and curative serum be mixed and in 
an animal, there is no rise of temperature and no effect 
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poston while toxin alone kills the animal, with symptoms of sopti- 


They nxt ini hate the pneumonia cured in animals by 





were found in the blood. However, it is not the pneumococci them- 
selves, but the poison that they produce that gives the septicwmic 
symptoms. This poison when formed at the seat of injection reaches 
the blood sooner than the cocci themselves, Also if we filter out the 
cocci, the poison remaining in solution kills the animal injected as 
effectually as the original culture. 

In coutradistinction to animals, man is only slightly susceptible 
to the pneumococeus. Living cocci can exist on healthy mucous 
membranes without doing harm, and are found in the sputum of 
healthy men. If we inject men subcutaneously, what resulta do we 
get? The Klemperers experimented by injecting themselves, and 
found that no reaction resulted from small amounts; from larger 
ones 4 local swelling with rise of temperature and febrile symptoms 
resulted, passing away in a few days. Hence, they conclude that 
men are much leas susceptible than dogs to the same relative doses, 

‘They conclude that in man it ix not the exudation in the lung that 
renders the disease so grave, but the general infection from absorp- 
tion into tho circulation acting on tho heart and vital contres and 
producing febrile symptoms. In the animals injected, the poison 
enters the blood stream directly and produces fever at once, The 
poison increases for some days, and then antitoxin is produced and 
immunity results. Serum taken from pneumc patients after the 








In this connection may be mentioned the observations of Foehierof Lsons, who 
recommended the production of abscesses by subcutaneous Injections of turpoutine 
in certain cases of puerperal infection. This recommendation wa 
in pnen nonia by Lépine and others with gratifying remix, Plunn® In observa. 
tions alroady referred to (seo page 44) shows hat pure sterilo pus hux an aptiioxte 
effect in pocumonia, and that this may be made available hy Fochler’s method, 
viz., the injection of 1 ¢c. of essence of turpentine beneath the akin, thus inducing 
the formation of a sterile abscess, He trented in this way a patient, fifty five youre 
of age, sufferlog from apyretic and adynamic pneumonia of seventeen days’ stand 
ing, In whom the dingnosls was based upon physical signs anid the presence of 
pneumococe! in the expectoration, ‘The day following the injection the pulee rove, 
‘The tempemture went suddenly up to 1022" and the dyspuma was relieved. 
Within a fow days the temperature fo!l again to normal, and the pulmonary phe: 
nomenn subsided. Meantime an abscess had formed at the site of the injoction 
which when opened gave isvue to 50¢.c. of perfectly sterile pus. 

While this practice sa not Hkely to find many imitntors, the observation { of 
yalue in the discussion of the phenomena of antitoxin production. 











crisis in man is the beginning of oa 
though the cocei remain for some time in 
longer harmful.* 
‘They then question whether immunity in man 
crisis, and conelude ‘from researches and experiments 
occur, but is only temporary. 
With regard to the treatment of pneumonia, they say: 4 
we use supportive measures, awaiting the formation of 
But the aged and weak succumb. They suggest that 
immunizing serum from animals, we may hasten this 
save lives. They have treated some cases in this way with 
benefit, as shown by fall of temperature and slowing of 
respiration, But not enough have as yet been treated to a 
dofinito and final conclusion as to the value of the troatmont. 
‘An important discussion on this subject took place at tat c 
emy of Medicine in Turin, December 2d, 1892." 


Lara, chief physician of the Hospital San Giovanni, 


bilitated habit. ‘The serain was in dcaiy cases from immunis 
bits, in other cases from dogs, and in still other cases a 
extract mado from the yiseera of refractory animals was © 
Tn no ease was there any local reaction, The glycerin ext 
duced no observable general symptoms. Serum from dogs. 
nervous excitement; that from rabbits produced general ay 
aud a temporary aguravation of the disease. Tn all bat three 
there was reduction of temperatare, not sudden, but after an | r 

A change in the character of the pulse was observed 
reduction in the number of beats. Thore was no immediate 
in the respiration, but after a time it became somewhat slower. 

took place in from three to five days, n 

rapid and complete; complications were rare aud of little x 
The reporter considered the results enconraging, 

= This ata vacourd with more recent observations which show t 
casea in which cocet nto found In the Mood genery prove fatal. 

4 Pana und di Renzi, of Naples, have produced a serum by inoculating 
with pneumonia bacilli, and hav 
and 3 deaths In rospect. to all of the latter the autopay showed the 
other disoanea of fatal nature, Maragliono experimented with thig 
cases with success in all (Antonio Fanoni **). 
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Bozzoli reported five cases treated with serum from rabbits pre- 
pared by a special process not described. There was rapid fall of 
temperatare in every instance. Four of the patients recoverod and 
one died ufter defervescence. The kidneys were unaffected, 

Di Renzi reported that during the past yearhe had treated ten cases 
of pneumonia with antipneumococcio serum, prepared as follows: 
The animals were inoculated with a non-lethal quantity of pneu- 
monia virus, the dose of which was gradually increased until a strong 
immunity was produced. Seram from these animals was injected into 
the patient. Only severe cases were selected for treatment. Tn every 
case cure resulted. In one case the temperature came down on the 
third day, although there were signs of diffuse hepatization. Of five 
othor cases admitted during the year, and not treated with serum, ono 
died. Althongh the author admits that his cases might have recov- 
ered without the serum treatment, he considers his results decidedly 
encouraging, a8 pointing to a real and efficient treatment of pueu- 
monia.” 

Wiesbecker™ reports five cases of pneumonia treated with i 
tions of seram obtained from patients recovering from the disease. 
While there was no uniformity in the results so far as the objecti 
signs were concerned, these becoming more and more severe iu some 
cases after the injection, while in others the severity abated, thero 
was in every instance a most remarkable improvement in tho sub- 
jective conditions. This improvement was almost instantaneous, in 
one ease being manifest within one and one-half minntes after the 
injection. But for one instance in which the patient was a child 
only three years of age, we should be inclined to refer these marvel- 
lous results to suggestion, especially as they did not conform to tho 
physical conditions present at the moment. Difficulty of breathing, 
pleuritic pain, malaise of every description disappeared ax if hy 
magic; recovery took place in every case, though not always with 
remarkable promptuess, The quantity of seram in each case was 
10 cc. 

Similar to this was the experience of Fourriere’' in a single ease 
treated by injections of goat's blood. The patient, a person past 
middle age, was recalled to life from an unconscious, fairly mori- 
band condition, and though death occurred after several days, there 
was on interval during which danger seemed to be over and recovery 











In 1897, Washbourn, of Guy's Hospital, published his researchos 
‘on antipneamococcic serum, His method was essentially that em- 
ployed in producing diphtheria antitoxin. A pony was the animal 
selected, and after nine months’ treatment, first with living and then 
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with dead eultivations, the serum was found to possess marked pro- 
tective powers. By using a apecial method of cultivation, it was 
found possible to maintain the virulence of the pueumococcus at a 
xiven level for a period of sixty-six days, ‘To maintain the viruldnce 
of this culture it must be kept in an incubator at a temperature of 
37.5°C. Heclaims that under these conditions th® antipneumotoxin 
ean be accurately standardized.” 

Sever! cases of pneumonia have been treated by Washbourn and 
others with this serum. While its influence cannot be distinctly 
traced, it can bo fairly considered to have contributed to the favor- 
able result in some extremely unpromising oases. 

We cannot avoid the conclusion from this résumé of the achieve- 
ments of orrhotherapy in its application of pneumonia, that up to the 
present time they can scarcely be said to amount to more than an 
encouragement to further effort. No really decisive results have been 
obtained. Tn some cases the effect seems to have been favorable, but 
in view of the variable course of pneumonia under all forms of treat 
mont, it ix impossible to assign to the injections any positive share 
inthe result. It can be only by the accumulation of « large number 
of observations that a conclusion as to the value of the treatment can 
bo mrived at, and, unfortunately, the dificulties in tho way of ex- 
tended observation are such as to deter most investigators from pur 
suing the subject. 

The first difficulty is found in the short life of the pneumococeus 
and its feeble power of resistance. Cocci that are virulent at the 
boginning of au investigation cease to be 80 a8 the investigation pro- 
coods. On the other hand, toxins that are expected to produce only 
a moderate reaction when injected sometimes dixplay an nnlooked+ 
for viruleace, Animals apparently progressing normally towards im- 
iiuity most unexpectedly succumb to septicemia from a dose of 
toxin supposed to be entirely within the limite of safety. Again, 
animals that were readily immunized at first lose their immunity in 
spite of renewed inoculations, amd the serum obtained from them 
ceases to be reliable. This variation in the conditions under which 
experimentation in conducted is liable to vitiate the most carefully 
drawn conclusions. I! this he true under the favorable cireumstances 
of the laboratory, what must it be in the exigencies of ordinary prac- 
tice? Tf befure employing a therapeutic agent we must resort each 
time to experiment to test the value of the specimen in hand, the use- 
folness of the ayent will be very limited. 

Tt is to be hoped that this difficulty las been overcome by Wash- 
hourn’s method already montioned, and that it will be possible in the 
futuro to command a supply of reliable autitoxin for the treatment of 
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poeumonia, as we already do for the treatment of diphtheria. Efforts 
to produce such a supply are now being made by the Health Board 
of New York. Should they be successful, the value of the method 
will soon bo determined. 

Both Bonardi and Griffiths succeeded in isolating crystallizable 
substances which wera supposed to represent the active principle of 
the pnenmotoxin, the first from cultures in artificial media, and the 
second from the urine of pneumonic patients. But their conclusions 
seem to have been negatived by subsequent investigations carried out 
at the Institute for Experimental Hygiene at Rome, by Alfredo An- 
dreini,” so that we are still ignorant of the chemical proporties of tho 
poison, and as far as ever from the brilliant therapeutic results which 
it was thought were about to be realized. 


Pneumonia in Childhood. 


Pneumonia in childhood differs in some respects from the disease 
as occurring in adults. 

As young children do not expectorate, the study of pneumonia in 
them is deprived of the aid to be derived from the examination of the 
sputum, so useful in the caso of older persons, As most cases end 
in recovery, the opportunity for autopsical research is limited. For 
these reasons our knowledge of pneumonia a it oceurs in childhood 
is relatively incomplete. 

Tn the Kaiser und Kaiserin Friedrich Kinderkrankenhaus at Ber- 
lin, Schlesinger found that in children up to fourteen years of axe 
genuine fibrinous pneumonia occurred in the proportion of thirty- 
seven to two hundred and seventy easos of bronchopnenmonia. 
Holt™* states that after three years of age nearly all primary cases 
of pneumonia are of the croupous variety, During the first two years 
twenty-five per cent. of the cases are croupous and seventy-five per 
cent. bronchial, 

Cronpons pneumonia appeara in earliest childhood, it has hoon 
even recognized at birth. It attains its greatest frequency in the 
fourth year, after which the morbidity decreas until puberty. 
From earliest infancy, when tho modo of life is the same in both 
sexes, boys are more frequently attacked than girls, in the propor- 
tion of eleven to seven (Schlesinger, Morrill"). Children of vigor- 
ons constitution are not more exempt from attack than the less robust. 
Zymotic disease and acute gastritis play an important part as excit- 
ing causes. The season of the year has the samo influence aa in 
adults, 

Symptoms,—Tn abont hulf the cases the attack begins with vomit. 
ing; in about seven per cent. with convulsions (Holt). 
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As a rule, the younger the child the higher the temperature: 
and the more frequently the fever assumes an intermittent 
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tent form, contrasting in this with the comparatively even tempera- 
ture observed in the adult. In pnonmonia of the upper lobe the fever 
generally is higher and more constant than when the lower lobo is 
the seat of the disease; but there are exceptions to this rulo, as in 
the ease of which a chart (No. 8) is here presented. Morrill" found 
the highest temperature in seventy-two eases to be 106.5° F., lowest 
maximum 101° F. Average critical day in fifty-four enses, the 
eighth. 

As compared with adults defervescence by lysis occurs loss fre- 
quently in children, in proportion as the pneumonia is purely lobar 
and not bronchial, and the fall of temperature at the crisis is more 
marked, Especially in very young children, and in disease of the 
upper lobe subnormal temperature after the crisis is the rule, some- 
times to the extent of 2° or 3° F. 

Procrisia as distinguished from peeudocrisia appears to be a 
peculiarity of childhood. 

While the discase is at its highest the temperature, pulse, and 
respiration remain nearly parallel with each other. At the crisis, 
the first two fall abruptly, while the respiration sinks more gradu- 
ally. After the crisis the relative frequency of pulse to respiration 
not uncommonly falls below 2:1°. This, in children, is very rarely 
the case before defervescence. Excessive rise, the pulse, for instance, 
above 170 and the respiration above 75, is rare in cronpous pnen- 
monia, as is also a slowing of the pulac to below 80 after the crisis 
is 

The lesion of croupous pneumonia does not observe the boun- 
daries of the lobes nearly so accurately in children as in adults. 
Much more frequently the invasion of a neighboring lobe remains 
only partial. Dulness on percussion is moro marked than the aus- 
cultatory signs, and will often be apparent in cases that without it 
would be overlooked. It is never safe to exclude pneumonia in a 
child simply because we fail to get bronchial breathing and bronchial 
voice. The percussion should be light and with a single finger, 

Holt observes that when the appearance of physical signs is de- 
layed, we should look for them in the axillw and in the mid-clavieu- 
Jar regions in front. 

Double pnenmonia is less frequent in children than in older per- 
sons, while an attack limited to a single upper lobe is relatively com- 
mon. When several lobes are invaded it is usually in succession, 
and there is an ascending scale in the severity of the attack, In 
twenty cases observed in the New York Foundling Hospital* the 








* Private note from Dr, Kauenhioven. 


recovery, Of the two fi 

plicated with rachitis and one with eroup. Both 
under one year of age. 

Morrill* gives the location of the lesion as follows: 
or lower lobe, 40 per cent. ; left lower, 25 per cent. ; ri 
per cent.; left upper, 8 per cent, ; right apex, 5 per cent, 
4 per cent.; both lungs, 5 per cent, Mortality, 5 per cent. — 

Resolution progresses more rapidly than in average cas 
adult. Unresolved pneumonia is rare, and the issue in 
in phthisis is almost never encountered. 

Tho normal course of pnenmonia in childhood is more se 
in adult life, Right-sided eases are more severe than those o 
left, but pneumonia of the upper lobes is not more serious: 
of the lower, After a prodromal stage of one or two days: 
children is not infrequent, the disease develops without 














is sudden and withont prodromes. A pronounced chill is 
frequently observed than in grown persons (Morrill found it 
in ouly five per cent. of one hundred cases), while vomiting 
common. Convulsions are rave and oceur for the most part. 
very young children, and iu right-sided attacks. Just b 
crisix the child often is much sicker than at any previous “ 
contrast then with tho subsequent rapid improvement is most strikin 
Still in wu small fraction of cases the recovery does not 
once with tho fall of temperature, bata day or two days of 
tion and depression intervene. ‘ 

Aborlive Pucnnonia.— Baginsky” deseribes under this title a 
in which tho attack sets in suddenly, giving rise to the aw 
cronpons pnoumonia by the type of the respiration, the tem) 
and the pulse, and y 
physical phenomena. Rather, the process seems to be an 
way; before i to actual consolidation the fever breaks, s 
inorbid conditions disappear as rapidly as they arise. He e 
these as undoubtedly eases of pneumonia that have re 
tho stage of eugorgement which always precedes consol 
his practice such cases are not very infrequent. 

Under the title of “wandering pnenmonia,” he obse 
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while it is not very common that pneumonia spreads from lobe to 
lobe or invades in succession the entire lung, yet such cases do occur. 
By physical examination it is possible to follow these several devel- 
opments. The cases divide according to the temperature curve into 
those in which the fever remains constant, and those in which there 
is a decline of temperature followed by another rise. While we have 
to do in the first case with a single protracted attack, the other repre- 
sents the recurrent type of pneumonia in which a new section of Inng 
is invaded. All attacks of this kind have a long duration and follow 
& severe course. 

Baginsky also recognizes a type which he terms “gastric pueu- 
monia.” In this form the gastrointestinal phenomena are in the fore- 
ground, while the affection of the lang, until shortly before the critical 
appearance, assumes but little prominence. These cases are apt to 
begin with vomiting, and diarrhwa is a leading feature. Ouly when 
the disease has made considerable progress does the pulmonary im- 
plication appear in its trne character as the essential clement in the 
case. 

Among the anomalies in the progress of the disease, an abortive 
action is observed more frequently in distinct but circumscribed in- 
filtration than when only the staye of congestion is reached. The 
most dangerous anomaly in children is the migratory tendency. 'The 
difference in the varieties it oceasions lies in the duration of the inter- 
vals between the several migrations. A recurrence of pneumonia is 
as rare in children as in adults, though relapses may occur and the 
attack is greatly prolonged in consequence. Stockton'” reports a 
case in which the entire daration was sixty-eight days. 

The most frequent of the abnormal developments is “cerebral 
pneumonia,” A convulsive, a comatose, and a delirious form are 
y be found in 
is media, or 
finally in an individual peculiarity of the child. A genuine menin- 
gitis as a complication of pneumonia is apt to follow an almost Intent 
course. 

The examination of the blood shows that the leucocytosis follows 
essentially the same course in the pneumonia of children and of 
adults, 

Complications, —A. slight bronchitis is often observed in the begin- 
ning of the attack ina child, being apparently a continuation from 
the prodromal stage. Later itis of rare occurrence, but of more seri 
ous moment. Plenrisy is the most frequent complication, especially 
in pneumonia of a lower lobe. It is even more frequent than in the 
adult. For the most part it follows a favorable course, seldom puss 














is remarkable for the relative rarity 
nia of children. When present it is 
duration. 


quent in childhood than in later years. 

Otitis media is especially a complication 
Its course is generally severe, and often 
aymptoms, Tt aggravates the fever very materially. 
ear itself the inflammation usually rans a favorable 
curs for the most part during the first three years of 
of pneumonia affecting the right side. 

Prognosis. —The mortality of pneumonia in children is - 
less than in adults, in round numbers about one-third as gi 
rill gives the mortality in seventy-two cases as 1.5 per o 
fatal cases are largely the result of complications of which 
important aro mouingitis, purulent pericarditis, and 
monia. As affecting the prognosis, the constitution and, in 
degree, the age, are to be taken into account, 

As to the diagnosis, many of the peculiarities in the 
pnenmonia in childhood spring from its relation to bronch 
monia, which has yet to be sharply differentiated from it. 
ondary pneumonias are very seldom croupous. 

Tn the (reaiment a constant progress towards greater simplicit 
the modern tende: Energetic measures are less frequently 
sorted to. For lowering the temperature gold packs are o 
favor as against the use of the coal-tar preparations and 
ternal antipyretics, While tho latter depress the already 
heart, the former, if judiciously applied, improve its inne 
arouse its flagging energy, It is, moreover, to be ree 
up to acertain point the inereased temperature is a useful 
the strugule of the organism against the specifie infection, 
if it ix not excessive forcible reduetion is to be de 
proper use of tonics aud stinalants, including alcohol, 
service. 























Broxcuorsevmonta. 


Tobar pneumonia in children is ever prone to take on. 
less of the characteristics of bronchopneumonia, that is 3 
apt to appear in different localities and to be accompanied 
and symptoms of bronchitis, The distinction between the t 
is uot always sharp, and both may be present at the 


es t DANS Gen FehSecoenihs 
conditions are included, and that many of 
ead in other words, that some of 

of children are really the same disease as the 


a Se es the propia 3k Atlin 
difference between the pnenmococens disease of 
vane that in the oue case the consolida- 
results is lobar or massive, and in the other lobular or 


g generally, bronchopneumonin is shown to be associated 

jen varieties of pathogenic organisms; for example, the 

staphylococeus, Friedliinder's bacillas, the tubercle 

asa obliece; but chief among them all is the pneumococcus, 

taking all cases together, is present either alone or in associ- 

p with some of the others named, in at least fifty per cent. Thus 
examined forty-two cases, and found: 
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“s bacillus in 1, and streptococci and stuphy- 
in 1. Horton Smith, in 11 cases, found the pneumococeus 
in 6, with others in 3—that is, in 8 ont of 11, and in only 3 


nonia, and found the pneumococens in 3 and the staphylococcus 
Tn 13 secondary cases the pneumococcus was present alone in 
associated with the streptococeus in 1. Thestreptococcus was 
alone in 5, and associated with other bacilli in § more. Fried- 
's bacillus was present in 1, and an unknown bacillus also in 1. 
far as the evidenca goes it seems to show that in secondary 
opneumonia the streptococcus is the most frequent orgavism, 
primary bronchopueumonia the pueumococeus, and that among 
the pneumococcus is almost as common as it is in lobar 
of adults, 
well known that the microscopical distinctions often 









1. That the primary and secondary 
different bacteriological origin. 

2. That secondary bronchopneumonia is for the n 
streptococens infection, dorived from some source in e 
the air tubes, throut, or mouth. 
3. That primary bronchopneamonia is of pu 
4, That pneumococens inflammation occurs with al 
frequency in the child and in the adult, 

5, That pneumococcal inflammation takes a 
each, in the adult producing massive consolidation and 
disseminated patches of consolidation; in other words, that 
no real pathogenic distinctions between: lobar pneumonia of 
and primary lobular pneumonia of the child. 

‘To sum up, the author ix of the opinion that the term 
pneumonix” would be best reserved for those inflammations: 
lungs which follow antecedent affections of the bronchi, a 
their exciting cause for the most part will be found to be off 
ganisms than the pneumococcus, while, on the other hand, 
mary bronchopueumonia of children is really croupous pm 
ocenrring in a disseminated and patehy form instead of a n 
consolidation. 
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Introduction. 


Epidemic cerebros; pinal meningitis has received many 
names, in each of which some special feature of the disease 
prominently Thus the word Genickslarve, fre~ 
y given to the disease in Germany, makes allusion to the rizid- 
of the nncha, which is one of the most constant and characteristic 
a of cerebrospinal meningitis. The names cerebrospinal 
Rod caretrreisti’ typhus (Bou imply that the anthors em- 
ng them believe that the suppurative lesion of the meninges is 
tho essential feature, and that we have not to do with a simple 
mmation but rather with a gonoral disease, the local losion of 
is found most constantly in the meninges, Finally the terms 
fever, formerly much employed in America, and purpurie 
of the Irish writers, are derived from the fact of the petechial 
n frequently observed in the course of certain epidemics. 
‘This disease has been the subject of very many memoira, the mum 
of which is justified by the interest possessed by the affection. 
its which must be consulted iu the study of corebrospinal 
have originated in nearly every country, sinco there is 
Hari ‘one which has not been invaded by this singular malady 
And yet many points in regard to tho disease remain obscure, 
anatomy which shows ns with great distinetness: 
the lesions of the meninges, the participation of the superficial regions 
of the brain and cord, the alterations in the organs of special sense, 
the accompanying modifications of the other organs, has not yet 
tened us sufficiently concerning the initial changes. Wo do 
know with any positiveness the relations between suppurative 
brospinal meningitis sporadically occurring and that whieh we 
neounter in epidemic form. The latter furthermore is far from pre- 
always the same appearance, and although there is fairly 
in placing it among tho  Reneral infectious dis- 

















are physicians even at the presenk day who dispute ita 
nature. Bacteriology even, which has revealed to us many 





diagnosis; (7) prognosis; (8) 
demiol 


It is impossible to givo here even a simple list of the au 
have been consulted in the preparation of this article, 
works ay most profitably be consulted, and I ean cite only: 
excel on various points: In France the memoirs of Tourdes, 


very remarkable study of Leichtenstern; in Ireland a remar} 
port of Collins; in America the memoir of Webber and the 
report of Councilman, Mallory, and Wright. Mention shon 
be made of the thesis of Friis of Copenhagen and the work of 
on meningitis in Sweden, Norway, and Finland, 
T have personally for a long timo devoted much special 
this affection, especially to the bacteriology and path: 
first limited to sporadic meningitis my studies were gradually 
tended to a certain number of cuses of epidemic meningitis, espec 
during the past year when a small epidemic, of which I was the 
to recognize the nature, occurred in Paris. . 
The bibliography at the end of this article includes first the 
cipal works of the authors just mentioned, and following them 
a list of the memoirs which have been referred to in the course of t 
study. 


HISTORY AND GEOGRAPHICAL DIS’ 


We cannot study here in detail all the various epidemics of 
singular affection, the reader desirous of this being referred to 
special works of Boudia"',' and of Hirsch,’ tho following ak 
containing notes of only the most important of the great epid 

It would be unprofitable to inquire whether the “ 
Hippocrates and of Celsua was meningitis or whether thi 
of Abderus of Lucian or the epidemics of the Middle Ages were 
affection. This possible that in the seventeenth and eight 
turies cerebrospinal meningitia appeared more than once, being 
founded with typhoidal diseases or with petechial fevers. 

Tho authentic history of the disease, aupported by the « 
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of both symptomatology and pathological anatomy, commences only 
with the present century, and it is at precisely this time that wo find 
it appearing in the Old and the New World. 

Epidemics from 1805 to 1816.—In Europe it was nt Geneva that 
Viensseux and Mathey'* described an epidemic which broke out in 
the month of January, 1805, seizing first two children in a family of 
four persons, then four in a family of seven persons in tha neighbor- 
hood. The visitation subsided in the month of May after the diseaso 
had cansed the death of thirty-three persons. Alongside of very 
marked nervous symptoms the authors mention the occurrence of a 
petechial eruption. This was exactly the description given by Amer- 
ican anthors to a disease occurring in epidemic form which mado its 
first appearance in Medfield, Muss., in March, 1806, and raged dur- 
ing this and the following years in this State and in Connecticut, 
Ohio, and Kentucky (Comstock, Woodward, and Elisha North*"). 
This epidemio prevailed in various parts of the United States and 
Canada until 1819, and gavo occasion to numerous valuable memoirs 
which we find very well abstracted in the work of Webber."!! All 
the descriptions of this period make special mention of the eruption 
(spotted fever) as well as of the nervous phenomena. 

In Europe the year 1805 marked also the beginning of a period of 
almost the same duration, in the course of whieh corobrospinal mon- 
ingitis made many appearances in different points. A fact worthy of 
mention in these epidemics is that the nervous phenomenn were ordi- 
narily accompanied by petechial eruptions and pleural and pulmonary 
inflammations. Visitations of this character oceurred in tho Prussian 
army in 1806-7, among the Spanish prisonors at Brionno in 1807, at 
Dantzic in May, 1811, at Brest in 1813, at Mayonco in 1813-14, at 
Grenoble in 1814 (Comte™), at Paris in 1814 (Biett), and at Metz, 
Sarreguemines, and Pont-i-Mousson. 

This first period of epidemic cerebrospinal meningitis did not, 
however, leave as deep a mark aa it would had it not coincided with 
grave epidemics of typhus fever, with whieh disonse the former was 
frequently confounded. Still less attention was paid to the le 
tensive epidemics during the next fifteen years, but the year 
marked tho beginning of a second period which was much moro fruit- 
ful as regards the history of epidemic cerebrospinal meningitia. 

From 1837 to 1849 cerebrospinal meningitis appeared very many 
times in France. The disease showed a pweuliar predilection for 
bodies of troops, respecting almost entirely the civil population, and 
visited all the fortresses of the country, A very peculiar fact and 
‘ono that has not been noted elsewhere or at any other poriod was that 
these outbreaks were very plainly joined one to the other hy a chain, 
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all the links of which it was possible to trace. The epidemic began 
in 1836 among the civil population in the Department of Landes in 
the Basses Pyrenées."," Soon after it began it invaded the garri- 
sons at Bayonne and Dax. A regiment, which was in the affected 
yeyion and suffered somewhat from the prevailing illuess, had some 
of its members fall sick in Bordeaux and others at Rochefort, where 
the epidemic lasted from January 16th to February Sth, 1836. The 
convict prisou was invaded by the epidemic towards the end of 1838. 
At this time the regiment left Rochefort and went to Versailles, 
Eurly in February, 1839, six men of the regiment, all living in the 
sume chamber, were attacked with cerebrospinal meninyitis at inter- 
vals of a few days." This regiment furnished the greatest number 
of cases at Versaillos; some of the other regiments in the same garri- 
son were also attacked, but less numerously. From Versailles this 
regiment was transferred to Chartres, and although the line here 
not sv easily traced, there is uo doubt that the regiment carried the 
disease to Metz, Strasburg, and Nancy, and from these localities it 
was transported to Schlestudt and Colmar. At the same time that 
the disease was being carried from the southwest towards the north- 
east along the ronte just indicated it passed in other directions, going 
towards the Mediterranean and ascending the yalley of the Rhone, 
. Pnmiers, Avignon, Pont-Saint-Esprit, Marseilles, Aigues- 
Mortes, and Lyons mark tho succossive stages of this journey. From 
1841 to 1849 very many other garrison cities were invaded, among 
them Orléans, Cambrai, Lille, Nantes, St. Etienne, Bourges, and 
Toulon, The reyiments stationed in Algeria soon followed in their 
turn, many of their members in the different garrisons being attacked 
hy the disease between the years 1839 and 1847, 

It seems to be fairly well established also that the cases of cerebro- 
spinal meningitis oceurring at the same time in Ttaly were directly 
dependent upon the epidemic in France, Tndeed, Ancona, where the 
first cases were observed in 1890, had been garrisoned since 1832 by 
troops coming from France. Betweon tho years 1839 and 1846 cere- 
brospinal meningitis prevailed in very many localities in Thaly, es 
pecially in the kingdom of Naples, ulthough not sparing the contrl 
ces or oven Piedmont, Just as we have seen that the disease 
wed the Moditerrancan to invado Algoria, so it passed over th- 
Adriatic and appeared in Corfu in 1840, carried there from Siniga, 
near Ancona. During this same period we find epidemics existin 
Gibraltar,” where it attacked almost exclusively the civil pon. 
tion (1844), iu Denmark (1544-47), and in Treland (1846 and 1 
America also suffered at this time, circumscribed epidemics b 
noted between 1842 and 1850, 















CAL IstmaMeTION, 7 
7 ‘1861.—During the period 
itis, while it did not disappear 
t except in the Scandinavian 


up to that tin 
dalmost the whole of Sweden in the years 1854-61, 
attacked in 1854 but nat so keverely. 


din the first aud second general epidemics. It 

ely and almost systematically from the southwest 

invading each year new districts and sparing those that 

visited the year before. Asa rule ench of the outbreaks 

January and died out in May or June, In Sweden the epi- 

as remarkable for its general diffusion, overy province being 

with the exception of the two most westerly ones, In seven 

e were four thousand one hundred and thirty-eight deaths 

by carebrospinal meningitis in Sweden. In Norway the dis- 
ed over a much more limited area. 

G of 1861 to 1868.—The winter of 1861-62 marked the 

of a new epidemic period, during which all those royions 












. Germany had generally escaped until then, although Sil- 
di‘ has left us » description of an epidemic which prevailed 
in a town in Rhenish Prussia, and which was followed by 
outbreaks in 1827, 1888, 1843, and 1851, The disease ap- 
in Prussian Silesia in 1863. Central and Southern Germany 








- Austria and Hungary were spared for the most part, though 
epidemics at Trieste and Pola. In Russia’ cerebrospinal 
prevailed at the same time that it did in Prussia (LS6 y, 
not seem possible to establish any close relation between 
sentence in the two countries. 
the same period that the disease prevailed to a consider: 
in Germany we find no Jess severe epidemics in Ireland 
7), and in the United States, wher it appeared at a still carlior 
Tt was first noted during the winter of 2 among the 
of the Army of the Potomac. It prevailed during the follow- 
increasing in severity, and appeared in New York in 1863 
bere preserving a distinctly epidemic character, up to 

















#4.—Since these four great epidemic periods— 
America and France, 1837-49 in France and Maly, 1854- 
en, and 1861-68 in Germany, Ireland, and the United 
disease has returned a number of times in quite severe 


Boston in 1874 and 1896-97, Similar slight epidem 
have been noted in Cologne in 1885, eee 
in Berlin in 1896. Small epidemics have: z 
den, Norway, and Finland. In France and Tualy the 
been less extensive, though there has been hardly year j 
disease has not prevailed to a slight extent in some or other j 
these countries. 
Tk would appear that during the past three or four years 
ease bas had a period of increase, presaging a more 
demic return in various countries, 

Tn conclusion wo may say that there is no continent ar 
try which has not heen invaded to greater or leas extent by ¢ 
spinal meningitis. Although Scotland, Belgium, Holland, 
zerland have suffered but little, yet they have not escaped 
We may add that, outside of Europe, America, and Africa, | 
demies in which have been noted in the brief sketeh just 
epidemics oveurred in Smyrna in 1870 and in Jerusalem in 18% 


Oceanica hus also been invaded, 


















CLINICAL STUDY, 


General Sketch. 


While it is always difficult to sketch in a few lines the 
fentures of any disease, it is especially #o of epidemic 
moningitis, iu which authors distinguish a number of elinieal | 

A schematic picture of the affection would be nearly the fol 
espns to the clissieal steers of meuingitis 


accompanied by vertigo, nausen, se vomiting; the net 
the back of the neck and the spine and invades the 
patient's mind begins to wander, he loses consciousness, 
prey of a convulsive agitation; the head is drawn backwards, # 
which is red or pale, has an expression of pain; the tem} 
the skin may be normal, clovated, or reduced, and the pulse: 
variable in its character. This condition lasts up to the 
when an eruption develops; the urine is now turbid and 





sometimes they persist obstinately in mild form; 

is often broken by remissions and exacerbations. The 

n and emaciation make frightful progress, tho fever assumes 
typhoid form, and the patient expires from exhaustion 
‘trangnil agony. Tf recovery is to take place, the symptoms 
de only slowly, ad a long and perilous convalescence precedes 


Vo have ere from Tourdes' most of the featuros of this 
sketch, as given by him in his description of the disease occurring 
n Strasburg, We shall see lator what modifieations may oceur in 
picture and how authors have been led to describe a certain num- 
of varieties. But before thia it will be well to study the chief 
ns more in detail, and this will be most conveniently done by 
ng in succession those referable to each system, 












Symptoms. 


Wo will begin our study of the symptomatology of corebrospinal 
with the nervous system, which is naturally the most 















Nervous System. —The first symptoms are those relating to seusa~ 
Hon, pain being one of the most constant phenomena, especially at 


y begins as a frontal 


region, it almost always spreads Inter, becoming universal. Tt 
es mild, but is more frequently acute, and may even be ex- 
dragging cries and groans from the sufferer. It dovelops 
beginning of the disease and porsists throughout its wholo 
‘it may be temporarily hidden hy delirium or eowa, but always 
s upon the return to consciousness, and constitutes one of the 
cious of all the symptoms. It ia usually most sevoro in the 
and light, noise, and especially movement, increase the pain. 
nts often lie motionless, with the head compressed strongly 






hands, but sometimes they are subject to an wnepntrol- 
ae 
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Rachialgia is frequent, ulthough not 80 constant as headache. Ii 
may involve the entire spinal column, but this is rare; the cervical 
region is the most frequent seat, after which come the lumbar and 
sacral regions, the dorsal region occupying the third place in point 
of frequency, This pain is cruelly acute, forcing cries from the suf- 
ferer, Itis not increased by even strong pressnre, but all moyements 
increase it. It compels tho patient to preserve an immobility whieh 
may even be mistaken for tetanic rigidity, and determines a peculiar 
position of the body, the head being thrown backwards on the nucha, 
and the spine also being extended, At other times a terrible restless- 
ness accompanies the pains, and the patient is the subject of extraor- 
diuary convulsive movements, as if he were trying to throw off a 
frightful weight. In rare eases the spinal pains appear first, bat 
more frequently they follow the headache. They are less persistent 
than the lattor, and may present periods of remission or intermission 
in cases in which the disease lasts a certain time. 

Pains in the limbs ayo less common than those in the head and 
back, occurring in about a third of all cases. They are located more 
especially in the lower extremities on their posterior surface, and 
more rarely in the arms. ‘They are often accompanied by muscular 
contractions and cramps. The pain may Lave a manifestly articular 
localization in the shoulders or jaws, and sometimes its characters 
recall exactly those of neute articular rheumatism. 

A very careful examination of the patients will show us in most 
cases the presence of awesthetic areas, but this symptom has compara= 
tively much less value than those above mentioned, 

Rigidity of the yucha has been regarded by many authors as the 
most characteristic phenomenon of cerebrospinal meningitis. ‘The 
term “Genickstarre,” employed by the Germans as a synonym of the 
disease, indicates sufliciently the importance of this symptom. The 
backward curve may be limited to the nuck or the entire trank may 
form the are of a cirele with convexity forwards. The rigidity of the 
neck is variable in intensity; it does not always appear at the begins 
ning. Tt is increased when the patient assumes the sitting posture. 
‘The symptom persists even when the patient does not appear to suffer 
from pain in the spinal column. 

This rigidity is not absolutely constant, and it is sometimes, es- 
pecially in very young children, replaced by a sort of paralysis, in 
which the head may be moyed in any direction without offering any 
resistance. 

Contractures of the extremities are less frequently observed, but 
thoy occasionally ocenr, and wa may even find triemue accompanied 
sometimes by dysphagia. Some patients snffer from eonvalsive rigid 
















frequency of the symptoms, we have to 

however, much more rare than con- 

convolaions ray assutna the aspect uf epileptiform 

‘be limited to one side, presenting the characters of 

. I have in one case observed convulsive parox- 

one side of the face, 

sa mnch mora uncommon aymptom and in certain epi- 

to be absent entirely, but ordinarily it is far from being 

symptom. ‘We not uncommonly note the existence of 

doubtless upon cortical le- 

Paralysis of the eye 

much less frequent than it is in tuberculous meningitis, 

Hill we cannot regard it as altogether exceptional. T hve ob- 
in two of my cases, and it is mentioned by many authors. . 

noted it in two-thirds of his cases at Orleans, and Lewis 


regularly. 
ais not exceptional, I have observed it in one ease, and 


has also mentioned its occurrence. 

6 paralyses occur sometimes suddenly, sometimes gradually. 
be purely temporary in character, as Forget” has shown, 
especially the ease in certain oculur paralyses. They may 
gridually, and it is often absolutely impossible to foretell 


Disturbances. — Vertigo pcre among: the initial phe- 
Ibis sometimes so severe as to make walking impossible, 
patients feel a whirling sensation which forces them to turn 

round, finally falling and being unable to rise, 
is rarely absent. Tt is nsually not very violent and is of 
Shenecien thongh it may be exceedingly violent and ac- 
suicidal attempts. The patients may have hallucina- 
ht and hearing. In some cases the delirium assumes the 
ra of some special form of mental alienation. 
ll nurnber of cases the mental troubles persist indetinitely 
recovery has taken place. Most frequently, however, the 
i and the patient has frequent intervals of intelli: 
even during the course of the disease. Faure Vil- 
1839 insisted upon this peculiarity. “The delirium 
ded momentarily when the attention of the patient was 








162 NETTER—CEREDROSLINAL MENINGITIS. 


Insomnia is not constant. 

Coma is a very frequent symptom in cerebrospinal meningitis. 
It may come on at the very beginning, being in fact the initial symp- 
tom, in which case it often persists up to the end, which is not long 
in coming. If tho disease is prolonged the coma usually yields, but 
a return of consciousness is not a certain sign of a happy termination. 
‘The other symptoms may persist or increase, and in the last moments 
the coma may reappear, 

Organs of Special Sense.—The symptoms referable to the eyes may 
be important. The pupils are often normal or they may be dilated, 
contracted, unequal, or sluguish in their reaction to light, Photo- 
phobia is a very common &ymptom. Sometimes patients complain 
of diplopia, Forget, Corbin, Hirseh, and others have noted the 
extreme frequency of conjunctivitis, characterized by congestion and 
deposits on the cornea, There may be keratitis and sometimes iritis, 
iridochoroiditis, and retinitis, Amblyopia and amaurosis have been 
noted several times. They are not necessarily permanent. 

The autitory apparatus is mach more frequently affected. With- 
out speaking of tinnitus aurium, which is usually present in corebro- 
spinal meningitis, we often note deafness, either unilateral or bilateral, 
whieh may become permanent. As Forget, Lindstrim, and others: 
have shown, this disease ix a frequent cause of deaf-motiam. An 
examinetion of the drum membrane sometimes shows us the presence 
of an exudate in the tympanum which may result in perforation. 
Tho researches of Klebs and others have shown the frequoney of sup- 
purative inflammations of the tympanum, labyriath, and semicirealar 
canals, Lewis Smith found deafness persisting in about one-tenth 
of the cases that recovered, 

The aymptoma referable to the olfactory apparatus possess quit 
a considerable interest as regards their pathogenesis, We shall re- 
turn to this at the proper time and here will say only that Ames was 
the first to note the loss of smell on one side, and that more recently 
Striimpell has reported new facts of this natare. 

Corbin” has reported one ease of disturbances of the sense of taste. 

The Skin, The entanoons symptoms aro exceedingly important, 
Those whieh sre most frequently observed are herpes, petechiw, and 
lenticular rose spots. 

Herpes way be a symptom of reat value in cerebrospinal menin- 
xitis. Itis ordinarily seated on the faco and may differ in no respect 
from common labial herpes. Frequently, however, the herpetic ernp- 
tion ig much more abundant, ocenpying numerous areas, with con- 
fluent phlyctenoid vesicles seattered over the face and not confined to 
one side. These patches may also be observed upon the chest, the 
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sense. At Copenhagen the mortality in cases 
accompanied by herpes was 85.2 per cent., while in 

in which there was no eraption it was almost the same, 
(35.5 per cent. Jn the course of the Freuch epidemic of 1837- 


‘Tourdes found it in two-thirds of the cases, Leyden in three- 
Friis of Copenhagen noted it in half of his cases (54 out of 
and Jaffe of Hamburg in 41 per cent. In the small epidemic 
we have just passed through in Paris, herpes was remarkably 
Tn Boston in 1897 it was reported in 35 out of 111 eases, 
“While in certain epidemics herpes constitutes the most constant 
most characteristic eruption, in Ireland, Sweden, and America 
usual exanthem of cérebrospinal meningitia has been of a petechial 
It appears under the form of spots of various sizes, of an 
red or purple color, sometimes discrete, at other times eon- 
These spots do not disappear under pressure of the finger. 
persist without change for several days and then gradually fade. 
petechial eruption is earlier in its appearance than herpes, It 
such common occurreuce in America that it has given to the dis- 
‘its popular name thera of “spotted fever,” A petechial ernp- 
was also frequently observed at the beginning of this century in the 
demic recorded by Vieusseux and Mathey at Geneva. Although of 
6 occurrence in the epidemics in France and Germany, a petechial 
tion has nevertheless been observed occasionally in them and has 
seemed to indicate a more serious prognosis. In Copenhagen it 
reported in only two eases, both terminating fatally. Githeus 
0 d it in forty-five out of ninety-eight cases. In Boston in 1897 
was noted in eleven out of one hundred and eleven eases. The 
chim aro especially well marked over the elbows and kneos. 
Lenticular rose spots, similar to those forming the exunthem of 
id fever, have oon oecsisionally noted, especially by ‘Turion. 
















above mentioned, nor does any of them possess equal signi 
Furuneles have also been seen in the course of convalescence 
ma. cerebrospinal fever. 

a ¢.—An elevated temperature is not a constant feature 
cerebrospinal meningitis. Tourdes, from whom we quote 





frequently, says on this that the fovor did Got axiat from tho 
beginning iit igre oe aaa 


a 





ognize as the febrile movement were not observed. The tempera- 
turo of the skin remained natural, or sometimes was even reduced. 
‘The casos which terminated in death within the first few days ran an 
absolutely apyretic course, but when the affection was prolonged be- 








Caunr No, 1 =Mived Meningitis, Suden elevation of temparnture frst before death. 


yond a weok a tno fover was lighted up; the skin became hot and 
dry, and thy cirenlation was accelerated. This condition then per- 
sinted up to the time of death or until convalescence set in. The 
foyer was continuous, but with exacerbations and remissions, which 
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that the condition was believed to be ono 
fever, and quinine was given with a lavish 
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‘The use of the thermometer in- 
by Wunderlich enabled Ec 
cinns to study more exactly and 
in greater detail the course of tho 
“fever, but repeated observations did 7 
‘not invalidate the statements of Tour- 























des. Cerebrospinal meningitis may 
apyretic at the outset, and may 
remain so indefinitely. The fever 
may be absent in the fatal cases ag well as in those which terminate 
favorably. Ordinarily, however, the temperature rises on the first 
or second day, and may reach 39° C. (102.2° P.), remaining then 
between this and 40° ©, (104° F.), or even going as high as 40.5 
or 41° C. (104.0° or 105.8° F.). Tn cases of short duration the tem- 
perature remains at this 
| ee Fs height without marked 
remission, bat rises in 
[Pie a ease th termination is 
to be fatal (charts 1, 2 
8, and 4), and diminish- 
ing, ordinarily by lysis, 
in favor cases (S06 
6 =. charts 5, (, and 8), In 
K prolonged cases the tem- 
ta Pt perature usually shows 
| EH mmisaions which away 
follow the inverse ty 
(see chart 7), 
often, when the disesse 
more than a month, there are periods of almost complete apy- 
interrapted by febrile paroxysms of short duration, 
Pulse.—Tho condition of the circulation varies, At the beginning 
of the disease the pulse is ordinarily somewhat slow, and may be at 


Cuant No. 4.—Mixed Meningitie. Pro- 
gressice elevation of temperature, 
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the samo time irregular. This slow pulse does 

narily more than three or four days and is then replaced by a 
notable acceleration, The pulse may be weak 

but more often it is hard and small. Within the course of a few 
days it may present very opposite characteristics. Among 
most remarkable characters is a great variation in frequency 
yery short periods of time. Thus within less than an hour Fri 
noted a pulse varying from 84 to 148 to the minute, In 
cases terminating in recovery J. Lewis Smith, taking the 

ld 


of 
months: 168, 120, 108, 120, 140, 150, 136, 128, 129; child of six 


Daye JB. a 
Fite 2712; 












































































































































Culawr No, 6,—Cerebrospinal Meningitis Endiug in Recovery. 






years: 120, 120, 88, 86, 
tho pnlse was taken ty 
204, 164, 116, 160, 164. 

The respiration is often moaning, sighing, or interrupted, giving 
evidenco of being labored even when the resulta of percussion and 
auscultation ure nogati Sometimes wa note a Cheyne-Stokes res- 
piration, the appearance of which usually foretells a fatal issue. The 
averaze of thirty-one observations made by J. Lewis Smith showed a 
of respiration of 42 to the minute. 
Apporatus.—Novsea and vomiting almost always occur at 
the boginning of the disease, but cease later. The tongue is at first 
niutural or covered with a white fur and later becomes yellow and 
rather d. . 

Thirst is not marked, At the beginning the patient generally 


, 124, 128, 120. In a fatal ease, in which 
“en day, he obtained the following figures : 
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has anorexia, but it is usu- 
IS ally possible to induce him 
bs to take food. Tourdes and 
most other writers say that 
the appetite usually returns 
early. During convalescence 
there is an insistent appetite 
& which may even pass into 
iS} imia, 
bays Constipation is almost al- 

S ways present at the begin- 
ning, but rarely lasts more 
than a few days, Tt readily 
yields to mild laxatives, and 
the stools then become nor- 
mal or diarrhaa seta in. 
The abdomen may at this 
time be normal in appear. 
ance, but ordinarily it is re 
tracted as in cases of tuber- 
culous meningitis. 

The spleen in cerebro- 
spinal meningitis uanally 
presents but little change. 
Ziemssen found it enlarged 
in a small number of eases. 

The wine is ordinarily 
passed in normal amount. Tt 
is pale and limpid. Some- 
times during the acute stage 
there is polyuria (Ziemasen™ 
and Mannkopf'). We find 
vi] albumin in about one-third of 
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Cnany No, &—Cerebrospinal Meningitis Ending in Recovery. 
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ninety-caven cosgu Fella Somme 
TH] albuminuria dependent upon 
t acate nephritis, with tubecasts: 
: and red blood globules in the 

3.5 urine. T have seen # similar 
z 3 ass case, Soveral writers have 
noted glycosuria, 











































































































Say gids ects Asselin 
of the first stage the organs are under the 
of the pathogenic agent and do not react against it. The 

ons of the nervous centres are profoundly disturbed and some- 
suddenly abolished; there is no fever, and no gastrie phen- 
except vomiting are noted. This period lasts from a few 
Be Napa Tbah es exact ratbon apse ab as 












ad of Reaction—The second period is marked first by a re~ 
of the organism, and we rarely fail to note a marked ‘umeliora- 
the symptoms at its beginning. But soon the cerebrospinal 

regain their acute violence; their persistence indicates 


symptoms appear, and the fever which is at first inflamma- 
character becomes typhoidal. This staye continues from the 
y-first to the twenty-eighth day on an average, 

of Suppuration—In the third stuzo the functions of the 
system are at once weakened and perverted, The patients 
ger complain of pain, but rather of a general sensation of 
They remain motionless with the body flexed, indifferent 
that goes on around them, the eyes are dull but prominent 
with an albuminons film, which is thickest at the edge 
6 cornes. The tongue is cold and pale, sometimes dry, at 
moist. Deglatition is difficult. The digestiv 
irritable, as shown by obstinate vomiting, hiccough, me- 
and diarrhaa. The skin becomes dry. The extremities 
Eschars form over the saerum, and the patient becomes 
weak und emaciated. In the closing days of the disease 
, which had been small, unequal, irregular, and slow, be- 




























of cerebrospinal meningitis in the epidemic at Stras- 
varied from nine hours to one hundred and nine days, 
g twenty days; the average duration of tle fatal cases 





ty of cerebrospinal meningitis varies greatly in differ- 
The following are some figures which we borrow 


Sweden 








Hirsch has collected statistics embracing 15,632 cases with a mortal- | 
ity of 5,754, that is to say, 87 percent, In Copenhagen the mortality 
was 48,8 per cent,, in Boston" it was 68.5 per cent. Leichtenstorn of 
Cologue states that the mortality in the period from 1885 to 1892 was 
19.2 per cent. Lewis Smith had 560 per cent. of recoveries in 1872, 
and 16 recoveries out of 35 cases after that date. In the recent epi- 
demic nt Puris, to which I have several times alluded, the mortality 
among my personal cases was 33 per cent., 7 out of 21 cases. 

Death may occur very early in the course of the disease or it may 
take place at an advanced period, being then due to extreme exhans 
tion, The aspect of the patients in such cases shows very marked 
emaciation. Death may occur at any time from complications. 

A certain numbor of cases terminate favorably within tho first few 
days, the patient passing rapidly from a condition of extreme danger 
to complete health. Most frequently, however, the duration of the 
disease is longer, and recovery does uot take place until after a long 
period of perilous convalescence. 

Convalescence in corebrospinal meuingitis is long and difficnlt. 
Tho emaciation and debility are extreme. The headache recurs at 
intervals, and wo muy observe demporary delirium with hallucinations 
and fixed ideas, deafness, and a weakness or incomplete paralysis. 
Tho pulse is often accelerated. Tho appetite returns promptly and 
digestion seems to he easy, but the nutrition is poor and diarrhea is 
common, Finally, after a longer or shorter period, with various ups 
and downs, the patient begins to take on flesh and his health becames 
fully resto 

Recovery ia usually comploto without any sequeke, although in 
some cases the neuralyias, paralyses, deafness, or amaurosis may 
become permanent, In young children we sometimes note the ap- 
pearance of chronic hydrocephalus, characterized by paroxysms of 
cephalalgia with vomiting, loss of consciousness, convulsions, and 
involuntary passage of fieees and urine. These attacks recur Tegu- 
lurly or irregularly, separated by intervals of sometimes several 
weeks’ duration. During these remissions the patient's condition 
may be wholly sutisfuctory, the iutelligenca being preserved, the 

















relationship between ‘the [pneumonia etd Ae ee 
especially marked in the American epidemics of 1807-16 


instance that of Nauplia, reported by ‘Kotsonoponlos, "i 
of the joints occurred with remarkable frequency. In = 
epidemics complications on the part of the eyes or the ears have 
very frequent. Even in the course of the same epidemic the 
cations may differ in their frequency and in their 
pneumonia is often frequent at the beginning or end of the 6 
but rare in the intervening period. 
Let us study these complications in their anatomical onder, a> 
paratus by apparatus. 
We will begin with complications on the part of the organ: 
Jearing and yision, Tn the first authentic reeards which we have 
cerebrospinal meningitis very little importance seems to hava 
attached to ear complications. 'Tourdes says that total deafness w 
always of very grave prognostic import, and he saw death occur in five 
cases in which this complication was present. He says aleo 
deafness may persist for 2 considerable period during con D 
and he compares this to the deafness frequently observed after typhoid 
fever. Moos''* presents some very interesting figures as to the p 
at which these auditory troubles appear. In forty-three cases 
which the date of the appearance of deafness was noted it came 
i 6 first day, six times during the second, three i 
J, seventeen times during the period from the 

to the tenth day, and fifteen times from the end of the first for 
to the fourth month. Moos believes that quite a number of cases af 
deafness appearing In very young children are referable to an 
attack of ee: nal meningitis. Voltolini,’” on the other 
believed that 
flammation of the labyrinth; most otologists, however, are not of 
opinion und incline to xeeept the views enunciated by Moos, 
Tho dentuess may bo permanent. Forget, Lindstrém, Wernld 
Knapp,” and Moos" have shown that when occurring in very yout 
children cerebrospinal meningitis may be a cause, of deafmnatism, 
and the: vo also that it is a not infrequent cause. The: 
cited by Ziemsson'” bearing upon this point are very eloquent. 
Nuremberg a connt of the children in a school for desf-mutes she 
that twenty-two out of thirty-three children were thas alllicted in 
sequence of an attack of cerebrospinal meningitis, and in Bamberg 
disease was responsible for the condition of every one of 
children who were inmates of o deaf-ind-damb asylum. 

The auditory troubles are in most cases the resalt of inflam — 
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tion and suppuration in the tympanum. These have been especially 
studied by Heller“ and Klebs. In many cases the suppurative otitis 
results in a perforation of the dram membrane. 

We have already noted the various alterations which the eyos may 
undergo. Loss of vision may follow optic neuritis, iridochoroiditis, 
kerutitis, ote, 

‘The complications on the part of the respiratory apparatus axe of 
various kinds. Wo may note acute pneumonia, bronchopneumonia, 
bronchitis, pleurisy, and pulmonary gangrene. These complications 
vary in frequency in the different epidemics. Pneumonia was very 
commonly encountered in most of the epidemics in America, Sweden, 
Finland, and Germany, haying then the characters of a frank acute 
pneumonia. Woe shall have oceasion to return to this complication 
in the section on varieties, and especially in that on the pathogenesis 
of cerebrospinal meningitis. Alongside of these epidemics there have 
Jen others in which pneumonia was very rarely observed and in 
which the symptoms on the part of the lungs were insignificant and 
due chiefly to hypostasis. 

Pericarditis and more rarely endocarditis have been noted in the 
course of certain epidemics. 

We have already seen that epidemic cerebrospinal meningitis may 
be complicated by nephritis. 

On the part of the digestive apparatus wa may mention firet certain 
eases of sore throat occurring sometimes at the beyinning of an at- 
tack, persistent diarrhoea, and finally ieterns which I have seen in 
one instance. 

Not uncommonly subcutaneous abscesses and cases of suppurative 
parotiditis have beon reported. Many writers havo insisted particu- 
larly upon accidents of this sort, and have based upon their oceurrence 
a theory that cerebrospinal meningitis is a suppurative fever or a form 
of pywmia, This matter has, however, been definitely settled to the 

contrary by the results of bacteriological investigntions. 

Arthritis.—Articular pains aro not at all rare in tho courao of 
eerebrospinal meningitis, and in a certain number of cases the joints 
are red and swollen, presenting all the signs of inflammation, The 
arthritis may in such cases be monoarticular (knee, shoulder, elbow, 
wrist) or'involye at once a larze number of articulations, resembling 
elosely an attack of acute articular rheumatism, In most cases of 
this sort the inflammation terminates in resolution, even when there 
has been an effusion of considerable fluid in the affected joints. 
‘Many cases of this nature with favoruble termination were reported 
by Lourdes as occurring during the epidemic at Strasburg. Even in 
eases in Which an exploratory puncture has shown the puralent nature 
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of the effusion and the presence of the meningococeus has been proven | 
(Fronz”) the inflammation may end in resolution. In certain cases, 
however, the disorders are more marked. Thers may occur peri- 
articular purulent collections, and ankylosis may result from the in- 
flammation, even when arthrotomy has been practised early. 

We would call special attention to the occurrence of 
undor the forni of rheumatismal polyarthritis in the initial period of 
cerebrospinal meningitis. I have encountered cases of this kind, as — 
has also Biurmler, and T am persuaded that they were not eases af 
rheumatism complicated with meningitis, but that they were cases of 
meningitis from the very beginning. Striimpell,'* who has seen simi- 
Jar cases and who has also seen cases of rheumatism complicated with 
slightly marked meningitie phenomena, presents the problem with- 
ont attempting to solve it. I believe that wa can speak more 
positively to-day, thanks to the results of bacteriological research 
and thanks also to the early detection of Kernig’s sign in cases of 
this nature. 

‘The articular complications were relatively common in Paris dur- 
ing the small epidemic prevailing there the past year, and they were 
almost constant in the epidemic at Nauplia described by Kotsono- 
poulos.” In the German epidemics they were quite often encoun- 
tered, but they were rarely met with in the French epidemics and 
seem to have been almost entirely wanting in most of the American 
and Trish epidemics. They were present, however, in about one- 
fourth of the cases reported by Flexner and Barker." These articu- 
lar complications are not confined exclusively to grave cases of cere- 
brospinal meningitis, but on the contrary in several epidemics their 
apparition seamed to be of favorable prognostic import. 


Varieties, 


Woe havo already referred to the varied appearanee which cerebro 
spinal meningitis may present. Most writers on the subject have 
thought themselves justified in distinguishiay varieties of the disense 
which they made moro or less numerous, their classifications being 
based upon the gravity of the discaso, its duration, the acat of its 
lesions, and its symptoms, ‘Tourdes divides the affection into elever 
different forms, in the first seven of which the symptoms point to 

lesion involving the entire cerebrospinal axis, and in the others th 
brain alone seemed to be affected. Ho saw no cases in which th 
symptoms made it probable that the disease was confined exclusivel; 

or almost so, to the spinal cord. Other writers have, however, 1 
ported cases of this sort, and T have recently seen a child in whom 





the typhoidal, foudroyant, and painful. ‘The 
‘Tourdes were: (8) cephalalgie; (9) delirious caphal- 
delirious ; and (11) comatose. The mortality was greater 







e variety, which includes all the mild and doubtful forms of 

ti even simple congestions occurring in the course of an 
of cerebrospinal meningitis. 

prefers a classification which takes less account of the 
than of the course of the disease and of its gravity. He 

hes: I, The grave forms, which he subdivides into (1) fou- 





complications, of long duration and ending in death in a typhoid 
some complication, I, Mild forms: 
h characteristic but not severe symptoms, terminating ordi- 
‘in recovery, except in cases in which a sudden and fatal exacer- 
m occurs; (2) with characteristic but very mild symptoms, fever 
absent and the course of the disease being rapid. TIT. Bx- 
ely mild cases in which only a few of the symptoms appear—the 
form. Hirsch distinguishes also continued, remittent, and 
ittent varieties. 
third classification, no less interesting than the preceding, is 
of Webber, who recognizes three principal varieties; L In the 
form yery pronounced symptoms point to an alteration in the 
centres—this is the classical meningitis. II, In the socond 
the most marked of the symptoms ara referable to the lungs— 
jonic variety. TIT. Finally in the third form the 
appear to be but slightly affected, the force of the disease 
¢ to be expended especially upon the blood and the integument, 
ll choose among each of these classifications the varieties 
appear to me to deserve a special description; these are the 
abortive, typhoid, intermittent, pnenmonic, cutaneous, 
forms. 
pfalcreyont form of cerebrospinal meningitis strikes with a 












or a dimness of vision, and almost inst 

into a state of coma; his face is pale or cyanotic and the pulse 
small. This condition may continue unchanged till death or it may 
be interrupted by convulsions. Death may occur within six hours — 
or it may be delayed for twelve, twenty-four, or thirty-six hours. 
‘These cases of foudroyant meningitis are especially frequent at the 


beginning of an epidemic and on this account their true nature is 
often not recognized, and according to circumstances we may be led 
to think of poisoning, insolation, a pernicious fever, or the like. 

“Abortive meningitis is characterized by the presence of some of the 
symptoms of cerebrospinal meningitis, but greatly attenuated and of 
short duration, terminating usually in a rapid return tohealth, These 
symptoms consist of headache, often of a periodic character and fre- 
quently accompanied by vertigo, a slight mental obfuscation, ringing 
in the ears, and a feeling of stiffness with some pain in the nucha and 
back. At other times the initial symptoms are more severe and com 
sist in a violent chill, splitting headache, nausea and vomiting, quite 
marked ridigity of the nucha, insomnia, and nocturnal or even diur- 
nal delirium, This state continues several days and terminates 
qnite suddenly ina sort of erisis with profuse sweating or epistaxis 
(Hirsch). Sometimes convalescence is slow and stretches out over 
several weeks, the patients being weak and unable to pursue their 
usual occupations. 

In somo of my cases these abortive forms of meningitis were es 
pecially characterized by very violent pains in the extremities and. 
might very readily have been confounded with influenza. The fre 
quency of the abortive form of cerebrospinal meningitis varies in 
differont epidemics. They are most often observed in children, and 
Kampf has remarked that they are especially common among the 
well-to-do classes, 

Tt has been thought useful to describe an intermittent variely im 
which the symptoms present alternate exacerbations and remissions, 
variable both in their duration and in their periodicity. The inter- 
missions may appear at the beginning of the attack, in its course, or 
at its decline; they are nsually most marked in the evening, but all 
writers have mentioned particularly the frequency of the inverse type 
as apparent in the thermometric tracings. Clinicians have been mis- 
led by this intermittence to attribute the meningitis to the action of 
the malarial poison, and have consequently employed quinine in the 
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treatment, but the absolute inefficacy of this drug is proof suflicient 
that uo relation whatever exists between meningitis and malaria. 

‘Itis proper to retain in this classification the typhoid form, in which 
the symptoms consist chiefly of mental confusion, stupor, and de- 
liriam. The tongue is dry and covered with a thick yellow fur, 
which is brown in the centre. There is meteorism and the stools are 
loose. When the eruption is, as is sometimes the case in meningitis, 
one of lenticular rose spots, the resemblance to typhoid fever is still 
more marked. We shall see how to avoid error when we come to 
diseuss the diagnosis of epidemic cerebrospinal meningitis, and for 
the present we need only remark that the sudden onset of the disease 
and the coexistence of painful symptoms are little characteristic of 
enteric fover. 

In certain American epidemics the nervous symptoms were leas 
marked and the functional and physical signs of pneumonia assumed 
great prominence. This is the pneumonic form of Webber and of 
Smith. We shall haye occasion to return to this variety in another 
part of this article. Similar cases baye been observed at Stockholm 
by Medin."* Thay appear to ba more common at the beginning of 
‘an epidemic than later. 

In the purpuric or petechial form the cerebrospinal symptoms may 
be but little marked, even when the autopsy reveals the presence of 
evident organic lesions of the meninges, The most prominent symp- 
toms are great physical depression and a petechial eruption. The 
symptomatic picture recalls that of typhus fever, and the differen- 
tintion is all the more difficult as epidemics of cerebrospinal menin- 
gitis have more than once coincided with those of typhus or relapsing 
fever. Such a coincidence has been observed in America and also in 
Earope at the end of the wars of the Empire. In Ireland in 1844 and 
again in 1866 cases of cerebrospinal meningitis presented at the begin- 
ning the type of purpuric fever in which death oceurred during the 
first few hours, so as to excite in the observers of the carly cases a 
sugpicion of a return of the “black death” of the Middle Ages,’ In 
this purpuric form the beginning is very violent. The patient com- 

plains of pain in the head, the back, and the extremities. ‘The erap- 
tion may be confluent or diserete, and is petechial iu character from 
the start. The ordinary symptoms of meningitis (stiffness of the 
nucha, paralyses, ete.) appear later or may be wanting, and this even 
‘in cases terminating in recovery. 

Tn concluding this section we have yet to mention a modification 
im the appearance of the disease which the ago of the patient may 
impose upon it, In vory young children (Davidsohn'') an abnormal 

restlessness or somnolence may be the only symptoms present. Con= 
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siderable importance is attached to an examination 

at this age, for they are apt to be very tense in cases of 
meningitis. In the aged also suppurative cerebrospinal 
is apt to be latent (Inglessis™), 


Diagnosis. 


The diagnosis of epidemic cerebrospinal meningitis Gighie a! j 
great difficulties. The disease may be confounded with the 


varied organic affections of the brain or of the spinal card, ‘with tubers 
culous meningitis, cerebral softening, brain tumors, myelitis, ete. 
with the neuroses, hysteroepilepsy, tetanus, chorea; with gonoral 
infectious disonses, such as typhus or typhoid fover, influonzs, or — 
pernicious malarial fever; with articular rheumatism, purpura, ete. 
T have personally seen instances in which each of the above-men- 
tioned affections was simulated and some difficulty was experienced 
in differentiating between them and cerebrospinal meningitis. ‘The 
operation of forming a diagnosis divides itself into two or more 
stages. We have first to determine whether meningitis is present, 
and then to decide whether it ix epidemic cerebrospinal meningitis. 
or some other form. The first question is one that is not always 
easy of solution, and indeed there are often very serious difficulties 
in tho way. Unless one is always alive to the possibility of any 
givon caso boing one of cerebrospinal meningitis, there is great dan- 
gor that somo isolated or very transitory symptom, which would give 
a clew to the diagnosis, may escape notice. 

Between typhoid fever and cerebrospinal meningitis the differences 
are usually very well marked, The former begins insidiously, the 
latter noisily, The headache is generally much more severe in menin- 
gitis, and is accompanied by more or less rigidity of the nucha. ‘The 
gustrocuterie troubles are more pronounced in typhoid fever, and it 
is almost always possible to make out an enlargement of the spleen 
in this disease. Tho rose-colored eruption is the rule in typhoid 
fever, but is rave in meningitis. Nevertheless the resemblance be 
twaon the two is sometimes very great, and just as wa have seen #] 
there is recognized a typhoidal form of meningitis, so there is a cere 
brospinal form of typhoid fever, ‘Tho two affections have been cor 
founded more than ones, the distinction not being made until th 
autopsy, and it may be necessary in certain eases to examine ast 
the agulutinative pe of the serum or to determine the presence 0. 
ubseuce of Kerniz’s sign before being assured of the correctness ¢ 
our diagnosis. 

Botweon typhus fever and the purpurie form of corebrospinal mania 
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gitis there would seem to be a greater chance of confusion, and all the 
more as in this form of meningitis the cerebral symptoms are often 
very rudimentary, In both diseasos the onset is apt to be violent, in 
both there is purpura, in both the patient is delirious and has earpho- 
logia, museular rigidity, and extreme prostration. Pneumonia, which 
is a frequent complication of meningitis, is likewise common in typhus 
fever. These close resemblances have led some very competent writ- 
ers, and Marehison in particular, to deny that cerebrospinal menin- 
gitis has any individuality and to look upon it as simply a variety of 
typhus fever—an opinion which is shared by Webber." A fact which 
has tended greatly to increase the difficulty of a differential diagnosis 
in many cases is that epidemics of cerebrospinal meningitis have co- 
existed with those of typhus fever. 

Boudin quotes the instructions addressed in January, 1814, on the 
occasion of an epidemic of typhus fever at Mayence, to all the pre- 
fects of the empire, from which we abstract here the following pas- 
sages: “ Le typhus s’ annonce ordinairement par une pesanteur le long 
de l'épine, par des douleurs lombaires, des yomissementa, une douleur 
de téta, des convulsions, des exacerbations régnlidres, du délire pen- 
dant la nnit, une déglutition difficile. A Mayence le typhus parait 
souvent sous la forme d’une encéphalite avec mal de téte s’étendant 
du vertex 4 occiput ct 86 prolongeant le long de In colonne épiniére, 
Tl y a état comateux ou délire feroce, dans quelques cus tétanos gén- 
éral.. . ." Bondin, who recognizes in this description the essential 
featnres of meningitis, is led by it to believe that typhus fever during 
the wars of the Empire was nothing more or less than cerebrospinal 
meningitis, thus following the same reasoning as Murchison, but in 
an inverse sense. The truth is, of course, that the two diseases are 
entirely distinct and should not ba confounded, and the proof of this 

_ is the fact that the Trish physicians in 1866 were perfectly well able 
to distinguish the purpuric form of meningitis from typhus fever. 

The chief elements in enabling us to arrive at a differential ding- 
nosis are the suddenness of invasion, the almost immediate appear- 
ance in meningitis of the eruption, which in typhus fever does not 
become visible until the third or fourth day, the early appearance of 
delirium, which intyphus fever does not come on ordinarily until the 
‘end of the first week, tho rigidity of the mucha in moningitis, und 
finally the much more contugious character of typhus fever. 

Tnjluenza in its nervous form presents certain symptoms whieh 
resemble very closely those of cerebrospinal meningitis, These are 
especially the pain in the head and back, the general soreness, and 
not infrequently delirium and vomiting. Tho onset in both cases ia 
usually equally sudden. Influenza may even be accompanied with 
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suppurative lesions of the meninges, as Eugen Frankel“ observed in 
one case. But epidemics of cerebrospinal meningitis have sometimes: 
coincided with those of influenza, aud this adds a new difficulty to 
the diagnosis of the two affections, I am persuaded that the two 
have been confused a number of times, even in Paris, and that tho 
cases of “grippal meningitis,” upon the frequency of which several 
writers have remarked, were actually instances of epidemic carebro- 
spinal meningitis. 

Kernig’s Sign.—In order to determine with certainty the correct 
diagnosis in all such difficult cases we must look for a sign of great 











yalna, namely, Kernig’s sign. ‘Thissymptom, which was first brought 
to public attention in a Russian journal in 1882 and ina weekly paper 
of Berlin in 1884," and the existence of which has been confirmed by 
Bull,” Henoch,” Blimm," Friia,* and Netter," " does not yet ap- 
pear to ba known aa it deserves to be, and we may therefore profitably 
devote a few words to its consideration. When patients suffering 
from meningitis are placed in the dorsal decubitus, we do nob ordi= 
narily find any contractures of the lower oxtremities, the latter being 
readily flexed or extended in any direction by the hand of the ox- 
aminer. But if we make the patients sit up we find that there is a 
rtain degree of flexion of the knees, and on attempted extension we 
find that o slight contraction of the Hexors prevents this movement 
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from being carried to its full extant. Usually the limb cannot be 
straightened beyond an angle of 135°, and sometimes not beyond » 
right angle, The contrast is most marked and absolute between the 
facility of extension of the knee when the patient is on his back and 
the invincible resistance when ho is in the sitting posture. 

Kernig found this sign present in fifteen cases of acute meningitis, 
in eight of which the diagnosis was confirmed at autopsy. In thirteen 
of the cases the disease was epidemic cerebrospinal meningitis, in one 
tuberculous meningitis, and in one suppurative meningitis complicat- 
ing nephritis. Kerniy says expressly that this sign is found only in 
cases of meningitis, and that he has never encountered it in cases in 
which the meninges were healthy. My personal investigations eon- 
firm absolutely those of the Russian physician, and I have been able 
to prove the existence of meningitis in forty-five patients in whom 
Kernig’s sign was present. But, as Henoch " has remarked, Kernig's 
sign may be ated meningitis, and I myself have seen five cases 
of meningitis in which it was wanting. Tn my cases the sign was 
present in forty-five eases out of fifty, that is to say in ninety per 
cept., and this is nearly the proportion found by Friis, who encoun- 
tored it in fifty-three cases out of sixty. It may safely be said that 
in future an examination to determine the presence of Kerniy’s sign 
will be of necessity in all doubtful eases of meningitis, This has 
been of the greatest assistance to me in cases of doubt, and I have 
shown clsewhere that it enables ona to make a diagnosis in the mild 
or abortive forms of meningitis. The symptom possesses one great 

vantage in that it ean he elicited without the cooperation of the 
tient. As we have said, the sign is nob encountered in any other 

vetion than meningitis; it is absent even in tetanus, and Ombre 
damne'* has recently reported a caso in which the absence of Ker- 
nig’ sign enabled him to make the diagnosis of tetanus. 

The mode of production of this sign is doubtless as follows; In 
consequence of the inflammation of the meninges the roots of the 
nerves become irritable, and the flexion of the thighs upon the pelvis 
when the patient is in the sitting posture elongates and consequently 
stretches the Jambar and sacral roots and thus increases their irri- 
tability, ‘The attempt to extend the knea is insufficient to provoke 
a reflex contraction of the flexors while the patient lies on his 
back with the thighs extended upon the pelvis, but it does so when 
he assumes a sitting posture. This explanation of Kernig’s sign 
loads to the assumption that it doos not belong exclusively to epi- 
demie cerebrospinal meningitis, but that it may be found as well in 
tuberculous mevingitis aud in those forms which are secondary to. 
subacute or chronic inflammations. ‘The only essential fact to ts 
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production is that the meningitis be not confined to the cerebral 
meninges, but that it also involve, as it usually does, the spinal 
membranes, 

The presence of Kernig's sign enables us in the great majority of 
eases to determine the first part of our diagnosis, namely, the exist- 
ence of cerebrospinal meningitis. After that we have yeb to deter- 
mine its nature. This second step in the diagnosis, the establishment 
of the fact that the disease is really epidemic cerebrospinal menin- 
gitis, is sometimes one of very great difficulty. 

It is especially with tuberculous meningitis that the disease is liable 
to be confounded, for the reason that the former is much the more 
common, and also because the symptoms of tho two affections resem- 
ble each other closely, It is generally said, and with truth, that the 
onset of tuberculous meningitis is insidious and is accompanied by a 
lower temperature than is epidemic cerebrospinal meningitis, that the 
symptoms point more particularly to the presence of lesions at the 
base of the brain, and that it attacks by preference lymphatic sub- 
jects with personal or hereditary tuberculous antecedents; on the 
other hand, in cerebrospinal meningitis there is almost constantly 
rigidity of the nucha and of the back, and the disense is often marked 
by an eruption of herpes. But none of these elements has any abso- 
Inte value, and herpes especially has been encountered quite fre- 
quently in tuberculous meningitis. 

In many cases much information will be furnished by lumbar 
punetare, a procedure which we owe to Quincke. A trocar is intro~ 
duced between the spinous processes and a certain amount of fluid is 
withdrawn from the lower cul-de-sac of the dura mater surrounding 
the cauda equina, Quincke advises that the puncture be mada 
between the spinous processes of the third and fourth lumbar verte- 
bre. He places the patient on the side with the legs bent on the 
body and the spinal column flexed as far as possible. In the case of 
a child the puncture is made in the median line immediately above 
the spinous process, the trocar being introduced to a depth of two 
centimetres. In the adult, in order to avoid the thick ligaments, 
Quincke makes the puncture five to ten millimetres outside the 
median line at the level of the lower border of the spinous process, 
Ho introduces the trocar from above downwards in such a way os to 
puncture the dura mater in the median line, ‘The instrument is intro- 
duced to a depth of from five toseven centimetres. T agree with Chi- 
pault in preferring a puncture made between the fifth lambar and the 
first sacral vertebrie, and I prefer with Fiirbringer to place the patient 
in a sitting posture inclined forwards. 

The fluid so obtained may be readily examined in a variety of 
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‘ways—objective, chemical, microscopical, and 

many cases of cerebrospinal meningitis the eae mn 
deposits a purulent sediment containing a large number of white cells 
and also microbes, both intra~ and. extracellular, which may be cul- 
tivated. The fluid also contains a fairly large proportion of albumin, 

from one to four parts per thousand. This method of examination is 
of great utility and is neither difficult nor dangerous to the patient, 
provided we observe the precaution of removing the fluid slowly and 
of taking away no more than the few cubic centimetres necessary for 
examination, We must not rely too confidently, however, upon the 
information furnished by lumbar puncture. Withont speaking of the 
cases of dry puneture, we may obtain « perfectly clear and sterile 
fluid, especially if the meningitis has existed for several days. Tn 
such cases centrifugation will not give us a deposit sufficient for 
microscopical examination, and when culture experiments are uniler- 
taken we shall have to sow a great number of tubes and employ a 
great variety of culture media, Furthermore, we do not always find 
tubercle bacilli in cases of genuine tuberculous meningitis. ‘The ex- 
perience of different observers in this respect has been varied, Stadel- 
mann obtained positive results in 3 out of 4 cases, Konig in 4 out of 
5, Firbringer in 7 ont of 10,” On the other hand Lenharz found the 
bacilli in only 20 ont of 46 cases, Cassel in 3 ontof 9, Wilma in 1 ont 
of 5, and Mya in 2 out of 15. Bernheim and Moser," who have made 
most eareful researches, tell us that even when the bacilli are present 
they are in very swall nmbor and consequently the search for therm 
is long and tedious and we cannot look for rapid or accurate results 
from it. Ta 62cases of tuberentons eningitis, in which Lumbar pune- 
ture wax mide during life, no fluid was obtained in 2; the flnid con- 
tained 20 bacilli in 18; tubercle bacilli were present in very small 
nunber in 27, and were abundant in 15, My own statistics on this 
point are of no yaluo, for the reason that while in some cases I have 
found the tuberelo bacillus, in those eases in which T failed to find it 
my examination was not sufficiently prolonged to permit me to affirm 
its nbaence with absolute positiveness. 

lly the difficulty ia greatly increased by the fact that in eer- 
tain epidemies of carebrospinal meningitis the cases of tuberculous 
invuingitis are very aumerous, and in such eases the carebrospinal 
Huid may contain the agents of cerebrospinal meningitis, Holdheim™ 
was the firat to report a case of tuberculous meningitis in whieh the 
fluid withdrawn contained tho meningococeus, but he attributed the 
finding to an accidental impar Heubner, Lenharz, and Netter 
have, however, observed similar -eases in which there could be no 
question of contamination. This fact of the possibility of mixed 
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cerebrospinal meningitis is a most important one, and teaches us that 
in spite of apparently the best founded presumption we cannot always 
absolutely deny tho tuberculons nature of any case of meningitis, and 
that the early hopes of the positive value of lumbar puncture are not 
fully justified. 

A bacteriological examination may be made of other fluids of the 
body also. Bozzolo’”’ obtained cultures of the pheumococeus from 
the blood in one case. I have also obtained positive results in four 
eases, finding in the blood not only this microbe, but also the diplo- 
eocens intracellularis, which some authors have asserted does not pass 
into the cireulation. In order to obtain successful results we must 
employ rather Jarge quantities of blood, say from one-quarter to one- 
half a cubic centimetre. 

‘ In certain exceptional enses I have been able to obtain positive 
results from an examination of the urine und of the sputum, 

Scherer” and Jaeger have led us to hope for still more valuable 
results from an examination of the nasal mucus, This is oasily 
obtained by means of a cotton swab introduced into the nostril, By 
microscopical examination and cultnre experiments Scherer was abla 
to detect the diplococens intracellularis in eighteen cases of cerebro- 
spinal meningitis. In fifty other cases only two patients harbored 
the diplococeus; the first of these had been seized with a coryza after 
having disinfected a room in which a patient with meningitis had 
been ill, and the second had been treated for a typhoid fever, compli- 
cated by ocular paralysis, and which may very possibly have been a 
case of meningitis, Presented in this way, the facts of Scherer seem 
to be quite demonstrative, but I do not think we ought to accept 
them without reserve, for personally I have obtained no satisfactory 
results from the examination of the nasal mucus. T may recall the 
fact that we almost always find in the nasal muens, even in health, 
the pneumococcus, which is one of the ayents of meningitis’; and 
Heubner and his pupil Slavyk have observed the same fact in relation 
to the diplococeus intracellularis. 

Still another question is whether the cerebrospinal meni 
an epidemic meningitis. The solution of this question ix exces 












in the course of certain epidemics which, ns we shall 
able by reason of the relatively small number of cv 
absence of any appreciable relation between them. 
later section what the doctrine is concerning the o 
to epidemic meningitis, and we shall see that cases of primary menin- 
gitis which are apparently sporadic, tuberculous moningitis being 
excluded, are of the same nature as epidemic meningitia, As regards 





i holly independent 
og cerebrospinal eerie ess sce related to the Iat- 
ter, and this is especially so in many cases which follow pnsumonia, 
otitis, or even a cranial injury or a brain tumor. 





Prognosis. 


Cerebrospinal meningitis is a very serious affection, often terminat- 
ing in death or leaving behind it incurable affections, such as paraly- 
sis, complete deafness, ete. It is far, however, from being always 
fatal and in this respect contrasts favorably with tuberculous men- 
ingitis. 

It has been said above that the mortality varies in the different 
epidemics from thirty to seventy-five per cent. of the cases, and that, 
as a general rule, the gravity is less towards the end of an epidemic. 
In the epidemic at Strasburg, so carefully studied by Tourdes, the 
gravest cases were seen at the beginning and at the end of the epi- 
demic. The following are the statistics of the epidemic as it occurred 
in the garrison there: 
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Tn the epidemic at Versailles, studied by Faure Villars, the fol- 
lowing figures were reported ; 
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o mariality figures are a little higher in females. 
varies according to the form of the disease 


the number and violence of the symptoms. Convulsions, 
d changes in rhythm of the pulse and of the respiration 
prognostic import, ‘The occurrence of herpes has no prog- 


not be forgotten that in the course of cerebrospinal men- 
Beceem an occur, and we must not in such cases assume 
ly that recovery is about to ensue. 


‘Treatment. 


ting, narcotics, calomel, blisters, applications of ice, and 

call been proposed in the treatment of cerebrospinal 
d each of them has its advocates and its adversuries. 

naturally frequently employed at the time when 

8 first appeared in France, because at that 

e method of treatment was at its apogee. 





ho Hellaved! hak when’ phlsbobune| 
the disease it would abort it. But in 


of leeches to the temples, periee | BEE and 
antiphlogistic method, however, did not falfl its 
Tourdes already betrayed considerable seapticism 
visubility. At the present day, of course, it is wh 

Opium was advocated especially by Chauffard * | 
claimed to have had wonderful results from its use. He 
it from the vory beginning of the attack, employing it in las 
reaching even 0.3 or 0.4 gm. (gr. ivss.-vi.) aday. By 
remedy he claims to have saved at least fifty per cent. of 
cases, and to have calmed those patients whom he could u 
Since Chauffard's time opium is no longer regarded as a sp 
it is often resorted to in the shape of Dover's powder, and 


of mental excitement are prominent. We shall see, however, 
have at the present day other measures which are equally e 
in the overcoming of these symptoms. 

Lewis Smith reports excellent results from the use of bromide 
potassinm in Inrge doses. Calomel was abandoned long ago, and 
vesicution is also no longer resorted to. Todide of potassinm which 
is employed empirically in cases of meningeal inflam) d 
which is eredited with some cures in the case of tuberculous: 
gitis has been prescribed very frequently in cerebrospinal n 
without, however, having proved its utility. 

The application of ice bags to the head and along the spinal 
usually quiets the pain and is to be recommended. 

Such were, up to within the past four years, the measures em 
in the treatment of epidemic cerebrospinal meningitis. 

We owe to Aufrecht,* of Magdeburg, the introduction of a 
method of trevtment, the value of which has been definitely 
This consists in warm bathing. In his first communication in 
Aufrecht was able to report but one caso cured in which he had 
ployed warm baths (one a day), ‘The following year Voroshilsky, 
of Odessa, reported two new cases in which he had employed 
of ten minutes’ duration at a temperature of 40° C. (04° F.), 
three times a day. Borling and Kellmeyer of St. Petersburg, 
Steckel of Vienna, have also used these baths with good effec 
employed the same method in six cases (in all of which reco 
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g the baths in the case of children at loast every three 

\e immediate effect of these baths upon the pain and the 

is very marked—so great, indeed, that the patiants often call 
rennet ‘The muscular contraction becomes less marked, the 

Jess frequent and moro regular, and the temperature falls. We 

xy profit by this improvement by giving the patient while ho is still 

the bath some bouillon or milk. My personal experience has led 

to regard the warm bath as a specific method of treatment of core 
brospinal meningitis. In cases of moderate intensity three baths a 
‘day may be given, and to children, at least in the more severe cases, 
its Bar wire 8 Path orety hive or four hours, 

In conjunction with warm baths I prescribe salicylic acid or sali- 
cylate of sodium, which seams to be indicated as an antipyretic and 
analgesic. I have also used with advantage local applications of 

salicylate of methyl, Czoniker’ has also obtained good results from 
_ the use of the salicylate. 

Naturally we must endeavor to maintain the pntient's strength 
by a mild diet of bouillon and milk, to which may be added, when 
tho fever subsides, eggs, cte. I have remarked, with most writers on 
this subject, that thero is less difficulty in alimentation in cases of 
meningitis than in other affections, With a little insistence the 
patient is quite easily aroused from semi-torpor or delirium and can 
‘be made to take nourishment. 

Tn cases of extreme cardiac weakness we must resort to injections 
of camphorated oil, of caffeine, or even of strychnine, but the latter 
must not be given for such a time or in such doses as to increase the 
muscular contractions. 

‘We have spoken above of lumbar puncture and its utility as 
regards diagnosis. It has also been recommended in the treatment 
of cerebrospinal meningitis, and its omployment is justified by tho 
fact that by it we may relieve intraventricular pressure and so remove 
cause of some of the most troublesome symptoms. Some authors 
claim that this procedure gives satisfactory results in cases of men- 
ingitis; I myself have seen convulsions which had lasted without 
interraption for a long time ceaso after the withdrawal of only about 
two drachms of fluid, and others have noted a return of consciousness 
after lumbar punctare, T cannot, however, advise the employment of 
this punctare as a curative measure. We cannot always accomplish 
by it all that wo hope for, as it has been shown that there is not 
always free communication between the Inmbar cul-de-sac and tho 

ventricles; furthermore, the withdrawal of too great a quan- 
tity of corebrospinal fluid may canse a sudden removal of pressure 
may “provoke very grave symptoms or even cause death. This 





for children and continues this medication until the 
appeared, Tn his cases he gave at yarious times from 
four injections. I have had no personal experience 
but I have used mercurial frictions as also iodoform 
cannot say that the results so obtained were at all compar: 

of the warm bath. 

Webber tells us that in America ergot, permanganate of pota 
and sulphite of sodium have been employed with success. 0 
five cases treated with ergot there were four recoveries. This 
remedy has also been recommended by Leyden, and Smith | 
as of decided utility. Munroe and Pearce have also had 
results from the employment of sulphite of sodium. 

Isaac Kay obtained a cure in three cases out of four in w! 
gaye permanganate of potassium, a tablespoonful avery hour of a: 
tion of one grain to the ounce. I have not employed this 
although its use would appear to be rational. We know, ind 
from the experience of Moor, of New York, that permanganate 
tassium is a specific remedy for morphine poisoning. It do 
acts by osidizing. L bave employed it with good results in 
cuses of autointoxication, and it is very possible it would 
modify the poison elaborated by the pathogenic agent of meni 
During convalescence and in prolonged cases of the disease 
medication should be especially tonic and supporting. 
























Pathological Anatomy. 


The cerebrospinal axis is the sent of the chief lesions in e 
spinal meningitis. Anatomically the disease is characterized | 
purulent effusion on the surface of the nervous centres. 
The integuments of the cranium and the dura mater present 
special change. The sinuses of the latter are almost always 
with very dense blood clots. 

‘The parietal layer of the arachnoid is not changed, but the viscer 
layor raats upon the purulent effusion, We distinguish beneath 
serous membrane the yellow layer covering the pia mater, but 












standing its contact with the pus, preserves its transparency and 
remains evidently healthy even when it covers very extensiva purulent 
-exudations. Sometimes, however, it is whitish and opaque over the 
cerebellum and at other points. This opacity is seen often in old 
eases and indicates a process of absorption. ‘Tho cavity of the arach- 
_ noid usually contains a small amount of serous fluid in which I have 
sometimes observed purulent flocculi, an observation made also by 


The pia mater is the seat of the characteristic lesions. The exuda- 
tion upon its surface presents different aspects ; sometimes itis a yel- 
lowish diffiuent liquid, sometimes a thick pus, and more often a dense 
yellowish false membrane of a thickness varying from three to six 
millimetres, resembling a layer of butter spread over the surface of 
the brain. When the effusion is scanty, it is distributed in the form 
‘of more or less wide yellow streaks along the course of the great veins 
of the brain, over the scissuras, in the interval separating the conyo- 
Tutions, and along the tortuous veins of the posterior portions of the 
cord. At other times the pus is disseminated in patches of variable 
dimensions, the brain being covered with purulent islets, more or 
less close to each other, the diameter of which varies from one to 
several centimetres. Finally, the false membrane may be of very con- 
siderable extent and may then look like a new meningeal layer. The 
‘pus often remains on the surface of the pia mater and is more or less 
adherent to it, but does not penetrate between the convolutions, At 
other times it descends to the very bottom of the sulci. 

‘The physical properties of the pus vary according to the period of 
the disease. It is fluid at the beginning, but strikes us by reason 
of its viscosity, which is due, according to Klebs, to the presence of 
mucin; itsoon, however, becomes more or less consistent, and it may 
even be converted into a false membrane of considerable toughness. 

‘The pia mater is greatly congested, its smaller vessels are filled 
with blood, while the larger veins contain firm clots. In some cages, 
hhowaver, especially when the exndate is thick, the membrane is 
remarkably pale. The serous fluid contained in its meshes is gener- 
ally abundant and limpid, notwithstanding the presence of the 
branous layer, but sometimes it is cloudy and purulent. 
In some cases of rapid development in which the false membranes 
have not had time to form T have found an amber-colored fluid. The 
spinal fluid is always milky and mixed with pus, even when tho false 
membrane does not extend to the cord. 
















of the disease, 

Ths coakeikam i aiaest eae Seer false m 

In the spinal cord the lesions are most marked in 
tions. As a rule the false membranes are more n 
terior surface, which not infrequently is the only 
localization being the result of the decubitus and py 
specific. In ove case, however, I have found the false 
limited to the anterior surface, and Tourdes reports 

Tho brain and spinal cord are the seat of some 
such as congestion, centres of capillary apoplexy, and diffuse re 
cumscribed softening. In a certain number of cases we find 
Striimpell has seen three cases in which a cerebral abseess 
with meningitis aud one case of cerebral abscess without x 
Such cases are not isolated, 


‘The participation of the brain and cord is made still more 
by microscopical examination. Kleba has noted the 


and cord collections of white cells surrounding the vessels like 
ture tubercles, ‘Phe vessels are dilated. Changes of a like 
are found at tho level of the nerve roots, and Councilman has st 
similar lesions in the Gasserian ganglion, 

Voroshinsky and Leichtonstern have noted an extension 
exudate along the spinal nerve roots, and I have myself more 
once noted the presence of purulent collections within the 5) 
canal, outside of the dura mater, which were due to a similare 

The purulent exudation may be produced in a very short 
Tourdes found it in the case of a soldier who died twenty hours. 
the beginning of the disease, and Gordon has reported # case in w 
the purulent exudate existed five hours after the beginning of 
attack. In cases in which death oceurs very rapidly, and doub 
also in those iv which recovery oceurs within a few days, there 
be no exndation, tha ouly thing found then being congestion of | 
pia mater with an effusion of clear or amber-colored serum. 17 
found in two cases marked dryness of the membranes, and the n 
scope in these cases showed to Klebs a marked prepond 0 
cellular lesions. These lesions do not differ from those observed. 
simple meningitis. Councilman believes that microscopical exar 
tion will reveal to us an clement of differentiation, the lining 2 





in other varietios of 


‘meningitis. 

‘Heller ‘has described with much care the changes in the auditory 
apparatus occurring in cerebrospinal meningitis. He found on both 
sides a yellow, cloudy, purulent fluid in the tympanum, the vestibules, 
and the semicirenlar canals. The facial and auditory nerves were 
bathed in the pus. These changes are common. They may be lim- 
ited to the middle ear or to the internal ear, but most frequently 
involve both. Certain writers, especially Heller, believe that these 
changes are due to a propagation of the inflammation along the 
nerves. Moos'** believes that the changes in the internal ear and in 
the meninges occur simultaneously, the pathogenic agents acting on 
both at the same time. Tn a certain number of cases, however, the 
lesion of the ear is the primary manifestation, and we are then justi- 
fied in regarding the meningitis as due to extension of the inflamma- 
tion. Leyden, Baginsky, Leichtenstern, and others have reported 
eases in which acute otitis preceded the meningitis by several days. 

‘The lesions in meningitis are not limited to the nervous centres and 

the nerves. There is an appreciable alteration of the blood. Ata 
time when bloodletting was common it was found that the blood con- 
tained a considerable amount of fibrin, Recent hmmatoscopic inves- 
tigations have shown that there is a very appreciable degree of len- 
cocytosis in meningitis, Halla and vy. Limbeck were the first to note 
this leucocytosis, and Rieder found in one case 20,100 and in another 
cae 17,500 white blood cells to the cubic millimetre, Flexner and 
Barker have made these researches in a much greater number of 
eases, and they always found a very notable increase, the number of 
white blood cells varying from 12,000 to 32,000 per cubic millimetre. 
‘This increase was chiefly of the polynuclear and neutrophile cells, the 
proportion of eosinophile colls not being changed. This leucocytosis 
thas also been noted in the Boston epidemic. It recalls the increase 
in the number of white cells observed in cases of acute pneumonia. 
Flexner and Barker noted that this hyperleucocytosis is encountered 
in fatal cases of meningitis as well as in those ending in recovery, so 
that we cannot attribute to it a prognostic value, such as it has in 
pneumonia, This probably finds its explanation in the fact that 
death in meningitis is due less to the infection itself than to the 
organic changes in the nerve centres. 
In the intestines we often find Peyer's patches more distinct, but 
Pied are not projecting and are nover ulcerated. The shaven-chin 
is eyident. The solitary follicles are more conspicuous 
and whitish. .; 
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‘The respiratory organs are more or less frequently affected accord- 
ing to the epidemic. Lesions of these organs were rare in the French 
epidemics from 1837 to 1848, but we frequently find mention of haces 
monia in America and in Germany. These pneumonias were 
ous or catarrhal in character. During the late epidemics in Stabe 
gart, Vienna, and Boston (1896), mention is frequently made of 
peculiar pulmonary lesions consisting of minute nodular foci, from the 
size of a pea to that of a filbert, of a brownish or reddish color, in 
which the pathogenic agents of the meningitis were found. 

On the part of the circulatory apparatus we find mention of fibrino- 
purulent or purulent pericarditis, of ulcerative endocarditis, the fre- 
quent association of which with pneumonia and meningitis has been 
pointed out by Heschl and Notter. 

The joints may be the seat of lesions of varying intensity, some- 
times of a suppurative character. Finally, we have to note phleg- 
mons of the cellular tissue which have been described in various parts 
of the body. 

Tho following lesions, a description of which we borrow from 
Klebs, possess no specific characters, but are similar to those encoun- 
tered in other infections diseases of some duration, and especially in 
typhoid fever, Klebs found the spleen small and finceid, the pulp 
being of a dark-red color, the follicles sometimes but slightly promi- 
nent, sometimes enlarged, In cases in which death occurred early in 
the course of the disease the spleen was found increased in size. 

‘The kidneys are softer than normal, the capsule is easily separated, 
the surface is sinooth and of a grayish tint. On section the medullary 
substance is found markedly congested, while the cortex shows alter- 
nate areas of red and grayish hue. The epithelium of the conyoluted 
tubes has undergone granular degeneration, 

The liver is rarely increased in size; it is less firm than normal, 
and on section is seen to be of a yellowish-gray color and dry, as if 
it had been boiled, Its cellular elements show evidences of a degen- 
eration similar to that noted in the renal epithelinm. 

‘The muscular tissue is in part granulofatty degenerated, The 
voluntary muscles are flaccid and of a brownish-red color. The ear- 
diac mascle is affected in the sume way as are the other muscles, but 
fatty degeneration is never very marked, 








Bacteriology. 

Epidemic cerebrospinal meningitis is a mierobic disease, the path- 
ogenie agents of which are found in greater or less abundance in the 
exudate. We shall devote considerable space to this part of our 
study, as from muny points of view it is of great importance, 








‘History. 


shall mention here only those investigations which have had 
for object primary meningitis, leaving aside those dealing with 
secondary affection. Klebs" regards meningitis as due to the- 
action of a monad, which he regards as the same as that of pneu- 
the monas pulmonale. Eberth,” in a case of suppurative 
meningitis complicating pneumonia, found corpuscles varying in 
shape from slightly ovoid to round. These corpuscles were some- 
times solitary, but usually joined. They were readily stained by 
“methylene blue. 

In1881 Anfrecht* noted the presence of micrococci in the meninges. 
‘These microbes were found outside of and within the cells, and they 
were also found in the blood, the spleen, and the lungs, 

Brigidi and Banti * found in the pia mater rod-like bodies arranged 
‘inchains, They did not obtain cultures from these, but a guinea-pig, 
which had received an injection of them into the peritoneum, suc- 
cumbed to peritonitis the following day. Gaucher” also described, 
in 1881, micrococei which he found in the meningeal exudate, the 
blood, and the urine, 
These early publications lack precision, which is very natural, 
considering the primitive nature of the methods of investigation at 
this time. The following works, however, are of greater value. 

On February 19th, 1883, Loydan” announced in a papor read before 
the Medical of Berlin that he had found in a case of eorebro- 
meningitis occurring after double otitis certain oval-shaped 
microbes joined in twos or in larger groups. These microbes bore a 
striking resemblance to those of pneumonia and of erysipelas, but he 
thought that they differed from them by their greater size and mora 
distinctly oval shape. Leyden did not attempt to obtain cultures of 
these microorganisms. 
Marchiafava and Celli '"* in 1884 described the presence of free or 
intracellular cocci in the pus of meningitis. They did not find them, 
however, in the blood or in the organs. 
Leichtenstern in 1885 obtained from the purulent exudate micro- 
coeci taking aniline stains, These microbes occurred singly or as 
diplococci, and were free or enclosed in the cells. They were some- 
times found in very small quantity. Leichtenstern was unable at that 
to cultivate the microbes, although he tried various media, 
~ ilverskjola and Almquist found a small bacillus or diplococcus 
they wera unable to cultivate. In Copenhagen in 1886 Rovsing 
Christmas Dirkink Holmfeld found in two cases diplococei of 


















Fro, 0,—1, Lanceolate Mneumococe), arranged in linear series, from a onse of memingiths: 
(a poewinonia (found in the perivascular sheath); ® encapsulated poovinococely from a 
primary sporadic cerebrospinal moningith; 8, oneapmilated pnoumococe!, from a case ¢ 
Tent otiti« ocourring In the course of wn nouts pneumonia; 4, encapsulated 






sulated cocens disposed in twos or in chains, which could 
vated and the pathogenio action of which they studied in 
This microhe presented characters identical with those of the 
cocens. As early as 1884 and 1885 the present writer" had 
described the samo microbe in cases of primary i 
panied by ulcerative endocarditis, but he was unable at that 
obtain pare cultures, The cases of meningitis in Paris and 
were isolated or few in number, and it might be questioned 
they were really instances of epidemic meningitis, but i 
observed by Fok and Uffreduzzi at Turin no such doubt 

the inyestigations were made during the existence of an 
March, 1886; and the same certainty existed in cases o d 
Lemoine" at Orleans, where there were fourteen cases, with: 












e pinal meningitis between February and May, 1886, 
its of the garrison. In pus collected from these cases 
1d the micrococeus lanceolatus eapsnlatas, and he gave 






¢ meningitis was very evident also in tha‘cases reported by 

checke™ at Bonn in 1866, ‘They were of two brothers simulta- 
neously attacked. In pus collected from these two cases Ribbert 
found cocci disposed in chains which developed on agar only at the 
temperature of the human body. He was unable to obtain fresh cul- 
tures by transplanting these some days later to a new medium. This 
short life is, as we know, one of the characteristics of the pneumo- 
-coccus, = 

At the same time that the pneumococens was found in these cases 
of sporadic or epidemic meningitis, uncomplicated by pneumonia, it 
was found also by many investigators in the exudate in cases of sup- 
purative meningitis secondary to pneumonia. These cases of men- 
- ingitis occurred with unusual frequency in 1886, a year which was 
marked almost universally by the number and gravity of pneumonias 
enconntered. ‘The pneumococens was found very frequently in cases 
of meningitis in 1887 and subsequent years, especially by Weiehsel- 
baum,’ Ortmann,'* Hanser, Monti,'” Banti,” Mirto,'"” Klippel," and 
Flesner and Barker," 
In a very interesting paper published in 1887 Weichselbaum 
reported the results of the bacterioscopic examination in eight cases 
of meningitis, in the first two of which he isolated the pneamococeus. 
‘He observed, as did also the present writer, that injection of pueumo- 
‘cocei into the eranial cavity might produce meningitis. Tn the six 
other cases he did not find the pneumococeus, but he isolated other 
microorganisms having the form of cocci, or, buiter, of hemispheres, 
ordinarily grouped in twos with the plane surfaces apposed. These 
microbes were sometimes free in the exudate, but more commonly 
they were found within the cells, ‘To this new microbe Weichselbaum 
gave the name of diplococcus intracellularia meningitidis, and attrib- 
uted considerable importance to its action. 
Goldschmidt” in the same year at Nuremberg found the same 
micrococcus in a case of cerebrospinal meningitis. Netter’? also 
















The same microbe has also been isolated in Moscow, Vienna, Kini 
berg, Berlin, Kiel, Munich, Cologne, Budapest, Amsterdam, and 
Boston. 






In addition to these two microbes found in cases of cerebrospinal 
- meningitis, Bonome,” of Padua, found a third, to which he gave the 
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name of streptococcus capsulatus meningitidis (Figs. dare 
‘The microbe occurred in the form of chains, and in cultures it was 
enveloped in a capsule. Bonome regarded this microbe as different 
from the pneumococeus, and he defended his opinion in a rather long 
discussion held with Foi and Uffreduzzi. 

We propose to study these microbes to which an important réle 
in the pathogenesis of cerebrospinal meningitis has been assigned. 





Fim Sond of a Rabbit ocuated wih Pie. T--Ouhue ct Benane's Beptosooms tt 
Bonome's Streptococeus, 

We shall indicate their principal characters, and shall see on what 

grounds the belief in their pathogenic action is based. And finally 

we shall seek to establish their 

relative importance and the rela- 

tion they hold to each other. 


‘Tar Prrumococcus. 


The pneumococens found in 
cases of meningitis usually pre- 
sents characters very similar to 
those it possesses in pneumonia. 
The cocci are usually enclosed in 
a very distinct capsule; the taper- 
ing, lance-shaped appearance of 
their free extremity is very mark- 
Fro. bstreptoocoun of Tovome; pus from ® ed; they are arranged a8 diplo= 

cocci, but often form rather long 
chains in consequence of which they may be mistaken for stropto~ 
cocci. Their nature cannot, however, be misunderstood. They 
develop only at a temperature very nearly that of the Inman body. 





st media for their cultivation are gelose, on which they form 

colonies compared to dew drops ; and serum, either liquid 

or solidified. They are pathogenic in the case of mice and rabbits, 

animals succumbing, when the inoculation is made under the 

skin, to a generalized septicemia, with edema around the point of 

injection and tumefaetion of the spleen. Injection into the pleural 

cavity gives rise to a double serofibrinous pleurisy with pericar- 
ditis, 


Netter"! has produced cerebrospinal meningitis in rabbits by 
inoculating them with cultures of the pneumococcus or with fluids 
taken from animals suffering from a pneumococcic infection, The 
inoculation was made in different cases into the cranial cavity, the 
spinal canal, the thorax, and into the blood. Weichselbaum'” pub- 
lished in the same year experiments having similar results. We have 
already seen that the pneumocoecus has been found in numerous 

idemics, of which the following are some: 1886, Paris, Orléans 
(Netter"), Berlin (Fraenkel), Bonn, Cologne (Leichtenstern' and 
Ribbert), Vienna (Weichselbaum'), Turin (Moh and Uffreduz- 
wi”); 1887, Konigsberg (Ortmann'"); 1888-89, Pavia (Monte'™’ 
1891, Florence (Banti'”); 1893, Lonaconing (Flexner and Barker"), 
Carleruhe (Panienski’"), Tiibingen (Henke"); 1893-94, Montpellier 
(Grasset); 1894, Aes (Beherb™) 1895, Sassari (Righ' 
1896, Recalnato (Vicenzi), Genoa (Jemma™); 1897, Hamburg (E. 
Fraenkel"); 1898, Paris (Netter). 

‘The pneumococeus in the meningitic exudate may present quite 
notable differences in virulence, and often it is not pathogenic for 
animals immediately after being obtained from the human body, but 
must be strengthened by a rest for a time in the cellular tissue (Ort- 
mann) or by culture in serum for twenty-four hours. During the last 
epidemic it was observed that a subeutaneous injection into mico of 
the pneumococeus obtained from cases of meningitis did not ki 
while the virnlenca of the microbes was evident when the 
was made into the peritoneum or pleura. 

I have already spoken of the arrangement in long chains which 
the pneumococcus often assumes in the meningitie exudate, an ar- 
rangement which may persist even in the cultures. 

The streptococcus meningitidis capsulatus, found by Bouome in six 
censes in the course of an epidemic at Padua in 1889, ought, it seems to 

to be regarded as simply a form of the pnoumococcus. During 
the epidemic of 1898, indeed, I found in most of the eases a micro- 
organism corresponding to the one described by Bonome, for it often 
formed long chains in the exudate. After cultivation in fluid seram and 
after successive passages through the organism of the white rat, this 





microbo had all the characteristics: 
ceolatus capsulatus, 
"Henke in Tiibingen found in one case 


tion after trephining in a rabbit. He 
a variety of the pneumocoecus. 


Drevococeus InTrackLiunaRis. 


The diplococens intracellularis meningitidis of We 
resembles in appearance the gonococens, being disposed 
hemispheres with the plane surfaces turned towards each 
is decolorized by Gram’s method. It is generally c d 
the cells and may be found there in great numbers; but it: 
found in a free state, Cultures are obtained with difficulty, 
when the exudate contains large numbers we find only a fav ¢ 
at the most. Tt can be cultivated only at the temperature 
human body. Weichselbaum employed agar-glycerin on whicl 
microorganism forms grayish colonies, which are at first of ¢ 
size, but may attain a diameter of three millimetres. Tho 
ture medium is the serum-gelatin of Loeffler mixed with three 
of sheep's serum und one part of bouillon to which glucose has 
added, On this medium thicker opaline colonies are for 
cultures the moningococens has the shape of a tetrad and is 
rarely disposed in chains (Jaeger). 

The meningococens retains its vitality for a short time 
ordinary room temperature, and in order to preserve it, it is n 
sary to make successive transplantations at short intervals, 
oven, however, Weichselbaum has seen the microorganisms alive 
eighty days. Henbner and others have cultivated the ing 
in gelatin and found that it retains its virulence in this medium 
quite a long time. 

‘The meningococeus (diplococcus intracellularis of We 
is not pathogenic for mice when the inoculation is made 
skin, Woichselbaum has obtained positive results only after 
tion into the thorax or abdomen in white miee, At the end of 
or four hours the animal is no longer able to walk, but lies on its 

i It dies at tho end 
sight hours, and in the serous cavity where 
jection was made is found ared viscous fluid and tho sploen is ine 
in size. The microbe is so feebly pathogenic for other animals. 
monly used for experiments, such as rabbits, guinea-pigs, and ¢ 





Seen ee oe ee 
with a violent coryza which extended to the sinuses and was 


Po. 0 Dirac aa ‘of Weichootbaum. 
 B, diplococel in an endothelial cell of the 
exudate, 


Hew 6, diplocoect in cells fa the 
(After Welchselhaumn.) 


Ido not, however, in any way accept this view. The pneumo- 

can without any doubt cause meningitis, and in spite of Heub- 

's experience, the réle of the pneamococeus has been most surely 

_ established experimentally. The frequent occurrence of pneumonia 
complicating meningitis and of meningitis complicating pneumonia, 

and the coincidence with meningitis of many other inflammations 

which may bo excited by the action of the pneumococcus, imply that 
between pneumonia and meningitis there exists a relation which 


Certain eases in which the diplococens of Weichselbaum was found 
may really have been cases of pneumococcic meningitis. Thus in 
1893 Jaeger is said to have found the diplococeus alone in the course 
* an epidemic among the Wirtemberg troops, but inoculations 
that in some instances at least the pneumococeus was present. 

e, who studied one of these cases in which Jaeger met with the 

cous, himself found only the pneumococeus. During the epi- 

dono of the past-year I fond tho diplococens intracclhularis in only 
ll number of my patients, 16 out of 39, and in 10 of these cases 

and inoculation experiments revealed the presence at the 

time of tha pneumococcus. At Hamburg, Lenhartz examined 
obtained by lumbar puncture and found the diplococeus of 

baum 13 times and the pneumococens 9 times. In the same 





lieve that the pnoumococens, being a very 
ing delicate procedures for its discovery, pre 
servation of many investigators. 

Tt is even na itl tet tio disloutnat aeosiia 
degenerated form of the pneumococcus. In support of this 
may cito its intracellular position in evidence of a phagocytosis 
on, the impossibility of cultivating most of the individuals 
by the small number of colonies obtained, its decolorization by G1 
method, and its usual innocuousness in animals, I would not, ] 
ever, insist upon this opinion or lay too much streas upon the argu 
ments just mentioned, for the question is only hypothetical as yet. 


Topography of the Meningococei in the Meninges and in the Various 
Organs. 


We have yet to study the distribution of the pathogenic agents 
the meninges and the rest of the body. berth noted their pres 
in the vessels and in the lymphatic sheaths, and the same has 
observed by Fok and Uffreduzzi and by Flexner and Barker. 
these observations the microbe was the pneumococcus. u 
found the diplococci especially in the acute cases. They were 
tained in the cells, but rarely in larga numbers. Tn the chronic 
a very careful examination was sometimes necessary, and very few 
the organisms were found. There are always fewer in the 
than in the cerebral meninges. In the acute cases Councilman d 
diplococci in the cells of the cortical substance and outside of th 
vessels and the meninges. . 
The pathogenic agents have also been found outside of the 
witic lesions, Fok and Uffreduzzi noted the presence of the 
ganism in the accompanying pneumonia, in the inflamed p 


tubes and the glomeruli. Bonome has made 
and Bozzolo and Jemma have found pneumococci in nike blood 
during lifo from patients suffering from meningitis. 

‘The diplococens of Weichselbaum has been more rarely 
outside of the lesions in the meninges, but Jaeger, Councilman, 
various Austrian observers have been able to demonstrate its pr 
in the lesions of bronchopneumonia, Tt has been found also 





an abscess of the tonsil, in the discharge from tho 
in the pns of an otitis. It does not seem to have 
an at Let 







he agents of meningitis ten times in the 

), once in the spleen, the kidneys, and 

aes ioe in the lungs, once in the pleura and 

pericardium, twice in the ear, once in the synovial fluid, and 

in the urine. 

Microbie Associations. —Tn a yery small number of cases observers 

reported finding at the same time with the pneumococeus or the 

ux the staphylococens pyogenes, the streptococcus, the colon 

the bacillus proteus, and the capsulated bacillus, These 

— imicrobiec associations are always secondary, however, and we must 

refrain from regarding any but the two agents above described as the 
primary causes of cerebrospinal meningitis. 


















BacrerroLoay or Sporapte Surpurative Menrxorris. 


Tt will be interesting to record here the results of bacteriological 
examinations in cases of suppurative meningitis occurring at other 
than epidemic periods. My investigations on this point were he- 
gun along time ago. Tn 25 cases examined in 1888" T found tho 
-pneumococens 16 times (9 times when pueumonia was not present), 
the streptococcus pyogenes 4 times, the diplococcus intracellularis 
meningitidis 2 times, the encapsulated bacillus of Friedlander, a 
curved bacillus resembling the bacterium coli, and a very fine curved 
bacillus each 1 time, 

To April, 1897, I examined 61 vases of meningitis, with the follow- 
results: pneumococcus in pare culture 35 times, the same asso- 
ciated with the streptococcus and with the staphylococcus each L 
time, the streptococeas alone 13 times, the diploeocens intracellularis 
cere 3 times, the staphylococeus pyogenes aureus and the 
bacillus of Friedlinder each 2 times, and the coli bacillus, the ine 
-flnenza bacillus, a ee bucillas, and a pyocyanic and saprophytic 





it place in the bacteriology of sporadic suppurative menin- 
We also see the diplococcus intracellularis meningitidis figure 
es which presented unmistakably the characters of sporadic 
tis, and alongside of these two were found other mieroorgan- 
which have not beon noted in epidemic meningitis. Many of the 
of streptococcic meningitis were secondary to a traumutism, 
You. XVL—18 


arose through extension of an 


curred in the course of a pywmia. 
‘My results accord also with those w! 
other observers, need cite here ouly two 


at Florence and found the pneumococcus 12 
coceus associated with the proteus once. The 
gitis was secondary to an otitis with necrosis of | 
The cases of pneumococcie meningitis could be 
mary meningitis 8 cases, meningitis associated wit 
cases, and meningitis associated with endocarditis and 
ditis and peritonitis each 1 case, a 
Councilman, Mallory, and Wright examined 20 cases of spor 
meningitis at Boston, and found the pneumococcus 10 times, 
bacillus pyocyaneus associated with the staphylococens 1 








cases of pneumocoecic meningitis were isolated primary 
eases, secondary to pneumonia 3 cases, associated with 
monia, with pericarditis, and with otitis each 1 Rea po f 
tranma 2 cases. The eases of streptococci meni! 

ary to otitis 4 cases, and to erysipelas, puerperal, Safection, 
abscess, and fracture of the nose each 1 case. 

Wo might multiply citations of this kind ad inyjinitun, 
suffice to show that the pathogenic agents encountered in 
cerebrospinal meningitis are found also in sporadic 












mococeus plays the principal réle. 
to deraonstrato that the diplococeus intracellularis meningitidis i 
no means confined to epidemic cerebrospinal meningitis. 





Comparative Pathology. 


‘comparative pathology furnishes us with some details which 
rtain interest, Cerebrospinal meningitis, either ey 
is sometimes seen in the horse and in the goat. In 
arring in the horse some bacteriological exaruii 

been made. 
Sicdamgrotsky and Schlegel, in tho course of an epizootic 
ring in 1894-6 in the northwestern part of Saxony, found 
fifths of the cases, examined by making cultures from the 
substance or the meningeal fluid, a coeeus which was 
siugle but amore rarely a diplococeus, and which som 
collected in russes in the cells. This microbe produced 








examined twelve cases, in seven of which he made the 
opsy himself, and observed the venous congestion of the meninges 
‘areas of opacity with a transparent exudate containing but 
albumin, about 150 gm. in amonnt; in the five other cases he 
ad the cerebrospinal fluid which was sent to him for this 
Tn all these twelve cases the cerebrospinal fluid contained 
small quantities a small diplococeus which was cultivated readily 
‘in and could be stained by all the reagents. It hnd the 
of a bisenit, like the gonococcus, and was sometimes arranged 
in groups of four. It was surrounded by a sort of capsule. It oc- 
curred most commonly free in the exudate, but sometimes, though 
‘rarely, it was enclosed in the cells. Guinea-pigs died in thirty-six 
hours after intraperitoneal inoculation, with signs of intoxication, 
the microbe was found in all their organs. Two goats in which 
che made intraspinal injections died, one after thirty-six hours, the 
other at the end of nine days. Upon section there were found in 
_ them the lesions of suppurative cerebrospinal meningitis, and the ox- 
ndate contained these microbes either free or enclosed in cells. Two 
horses which were inoculated in the cord had symptoms of menin- 
xitis, but recovered. Tn one of them the symptoms were very marked 
and increased for five days, at the end of which time they began to 
decline. Johne believed that the microbe found in the horse re- 
sembles very closely the diploeoceus intracellularis of Weiehselbaum. 
No eases of meningitis in man were reported in the district in whi 
this epizootic prevailed, but in apite of this we nre justified in believ- 
ing that there is a relationship between meningitis in the horse and 
that in man. 

According to Carbonaro meningitis was carried from men to ani- 
mals of the bovine and equine races in ittle town of Canosa, uear 
Naples. Boudin tells us that the lesions of meningitis were found 
in several artillery horses which died suddenly during the epidemic 
of meningitis at Grenoble, 

Upham" tells us that in 1873 in several localities in Mussachu- 
setts there was during the course of an epidemic of meningitis o 
similar disease affecting horses. According to Plage the animals 
‘were taken with pain and rapidly progressive swelling of the imuseles 
of the sacrolumbar region, which then became rigid and hard as steel. 

little later this rigidity yielded to flaceidity with loss of strength. 
a case the muscular weakness existed on one side only, and in 
cases it was more marked on one side than on the other, Tn 
of the animals there was opisthotouos, aud in threo the muscles 
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of the nucha were swollen. One animal had paralysis of the optic 
nerve, Three of the horses died, and at autopsy the museles were 
found congested, and tho spinal meninges wero inflamed and the seat 
of ecchymoses and exudation, 

Lewis Smith tells us that an epizootic of the same nature pre- 
vailed in New York among the omnibus horses in 1871, prior to the 
appearance of an epidemic of meningitis. 


EPIDEMIOLOGY. 


Opinions have differed widely concerning the nature and the con- 
ditions of the spread of cerebrospinal meningitis. Some writers re- 
gard tho disease as extremely coptagious and calling for the most 
rigorous preventive measures. Othera deny that it is in any sense 
contagions and regard it as a purely miasmatic affection or a simple 
local inflammation. Others, again, deny that it is an independent 
disease, regarding it simply as a form of typhus fever. These 
differences of opinion become explicable if ws think of the various 
appearances of the different epidemics, as we may see from the 
following sketch. 

In America aud in Sweden certain visitations of meningitis have 
presented the classical type of the great epidemics of the Middle 
Ages, invading within a brief period extensive territories and attack- 
ing a large number of individuals, These epidemics may algo pre- 
vail for several years. In Sweden, for example, meningitis prevailed 
mm 

1855 in 6 provinces, 35 communes—8,000 cases, $36 deaths. 
2,000 
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Tf we regard these figures withont entering into an analysia of them 
it would appear that the epidemic of meningitis was of very long 
duration. Tn reality, however, each summer the meningitis was ale 
most completely arrested, but it reappeared in the winter. Farther. 
moro, the disease progressod from the south to the north, stoppine 
ouch year at a point abont 1.5° to 2? of latitude above its limit of tt 
previous your, and the same locality was visited at the most two year 
in succession, 

Lo the first American epidemics, and also in Germany from 1 
to 1867, the progress of the disease was very similar, Usnally 2 
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localities, and often it was impossible to deter- 
ets infection was imported. In Germany, however, this 
jnot always the case, and in certain districts in the centre and 
of Germany the first cases were in people who had recently 
6 from the eastern part of Switzerland or from Silesia, which were 
first regions invaded, 
In regard also to the French epidemic of 1836 to 1848, if we look 
npon the entire extent of country involved, we shall conclude 
, pion of even longer duration than the Swedish visitation. But 
if we follow its progress on the map we shall see that it advanced, 
ot a8 an army corps with serried ranks, bat rather irregularly aud 
without any apparent order, like squads of skirmishers. Each year 
territories were invaded, and these were in different parts of the 
, some in the onst and some in the west, and everywhere or 
“nostly everywhere the limits of each invaded area were sharply drawn. 
Only ono city would bo attacked, and sometimes only one portion of 
acity, But the interesting local reports and the general histories of 
Broussais and of Boudin give us the key to this apparently mysteri- 
ous disposition. The epidemic was confined almost exclusively to 
the troops, and it was to the frequent transfers of the garrisons, com- 
mon at this period in France, that the successive invasions of cities 
distant one from the othor was due. An interesting fuct in this con- 
nection is that in almost all these places the disease did not spread 
outside of the barracks, and the eivil population of tho cities remained 
as a rule free from infection. Almost the only exceptions to this 
rule wore in the Department of Landes, which was tho original start- 
ing-point of the epidemic, and the city of Aignes-Mortes, where the 
disease mada great ravages among the civil population, In Strashury 
‘a few civilians were attacked. Tn Rochefort in 1838-39 the epidemic 
of meningitis was almost wholly limited to the convict prison. In 
Paris in 1848 there was a small epidemic in one of the prisons which 
coincided with a greater ono confined to the troops. 
We have here seen two quite distinct types of epidemic, and we 
may add to them n third type, one in which the epidemic is af very 
extent, attacking one city only or one village, or prevailing in 
asingle part of tho city or in one strect or even in ono house, 
limited epidemics occurring in amall towns it is often impos- 
to trace the means of importation, but it is often possible on the 
hand, as Frew and Galton have doue, to establish the fact of 2 
hip hetween the cases observed. In epidemics oceurring in 
barracks, and hospitals (aa in the foundling hospitals at 





At first sight all these facts seem to be mo 
there is apparently no way of reconciling them. We 
the attempt, however, and in order that our study may 
ful we shall pursue it in the following order. We shall 
the accepted facts concerning the disease, such as the 
demies, their duration, the date of their appearance, the 
soil, ete,, the individual causes (age, sex, etc.), and the 
canses. After that we shall study the contagions nature of 
ease, the arguments which have been advanced in support o 
the usual modes of contagion, and we shall alao examine into 
reasons why the affection is usually only mildly contagious. 
this study we shall learn that the varions peculiarities of the 
are in relation with the properties of the infectious agent of men- 
ingitis. We shall then see whether an epidemic of meningitis may 
arise spontancously, and also whether there exists any essential 
difference between epidemic and sporadic meningitis. Finally 
shall examine into the question of the relation existing between 
brospinal meningitis aud pneumonia and that of the unity or ph 
of epidemic meningitis, and shall conclude our labors with a 
sion of the important subject of prophylaxis. 


Etiology. 


Epidemic Extension. Although one of the most dangerous of 
eases to those who are attacked by it, the mortality varying 
three-quarters to all of those attacked, cerebrospinal meningitis, 

beginning of the prosent century at least, has nowhere made 

most of the infectious diseases, indigenous or ex 
emie of the disease exnses bnt slight increase in 
y, and the number of people attacked by the dise 
tion to the i 
Lippuseh (near Dantzig), in which 12.5 per cont. of the inhab 
were attacked, and that of Aigues-Mortos, in whieh the sick nw 
160 out of 8,000, were exceptional. At Strasburg, in 1841, the 
pu of sick was only 3 in 1,000; in Cologne, in 1885, it was 1. 
1,000; in Copenhagen and Boston the proportion was even 
and in the large cities of Berlin, Vienna, and Paris it was quite 
nificant. y 
























‘Erlotoay. 190 
instead of studying the morbidity statistics of a 
city, we examine into what takes place in a bar- 
5 house, or a room, we shall find very contradictory results. 
‘This question will be discussed more profitably later, and here we 
need only retain the fact that epidemics of cerebrospinal meningitis 
are ordinarily of limited extent. 
Duration. —As a general rule the disease does not remain long in 
1 loeality—a few months at the most. The epidemic rather rapidly 
attains its maximum, and we are able to recognize in it the three 
periods of increase, rest, and decline. At Versailles, in 1839, the dis- 
ease appeared during the first days of February, reaching its maxi- 
mum almostimmediately, and ended in June. In February there were 
72 cases out of a total of 154; of these 17 were between the 4th and 
the 10th of the month, 41 between the 11th and the 20th, and 14 
between the 21st and the 28th. In March there were 26 new cases, 
17 in April, 27 in May, 11 in June, and 1 on July 15th. 

‘The epidemic at Aigues-Mortes lasted three montis. 

At Strasburg, in 1840-41, the epidemic in the garrison lasted nine 
months, the cases being distributed as follows: Period of increase, 
12 (October, 1; November, $; December, 8); period of rest, 142 
(January, 34; February, March, 65); period of decline, 42 
(April, 29; May, 9; June, 4). 

Tn Copenhagen the epidemic lasted from December, 1885, ta 
August, 1886, the cases being divided us follow: Period of increase, 
13 (December, 4; January, 2; February, 7); period of rest, 79 
(March, 17; April, 35; May, 21); period of decline, 28 (June, 15; 
July, 3; August, 5), 
Tn Boston the disease prevailed from December, 1896, to Septem- 
ber, 1897, the admissious to hospital being the following: Period of 
increase, 14 (December, 3; January, 1; February, 10); period of rest, 
73 (March, 23; April, 29; May, 21); period of decline, 24 (June, 14; 
July, 7; August, 0; September, 3). 
Tn Cologne the epidemic lasted from Jannary to November, 1885, 
the cases being distributed as follows: Period of increase, 19 (Tanu- 
ary, 1; February, 3; March, 15); period of rest, 70 (April, 27; May, 
une, 21); period of decline, 19 Wuly, 4; Angust, 4; September, 
8; October, 2; November, 1). 
These examples will suffice to show that the general formula is 
repeated everywhere, namely, an epidemic of moderate duration, 
with three distinct periods. 
‘There is another yery interesting point of which we have to make 
mention here, namely, the possibility of a recrudescence of the epi- 
demic after a period of abeyance of longer or shorter duration. Thus 


and from that time until the end of June, 1 t 
We may profitably study a little payne tye 
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and that the cases occurring from 1889 to 1892 eee 
sporadic, but that in 1888 the nomber of cases was 

to deserve the name of a small epidemic. The statistics of New 
and Boston are of a similar nature, Thus in New York from 1 
to 1882 we find in 








187%, 782 deaths, 1876, 127 deaths. 1880, 170 denths. 
1873, 2000 1877, 116 * 1881, 461 * 
1874, 158 1878, OF * 1882, 238 * 


1975, 40 * 1879, 108“ : 
From these figures we see that the disease prevailed during the who 


period, but that thera was a new epidemic in 1881, nine years after” 
the first. 


Tu Boston the statisties embrace a much longer period. ‘There 
wero in 













1885, 2 denthe. 1873, 216 deaths. 1881, 16 deaths, 
1866, 0 174, 35 1888, 24 
1907, 7 * 1875, 41" 1883, 23 = 
1888, 8 1876, 18“ 1884, 26 
1869, 7 1877, 188,19 
1970, 5 * 1878, 19 * 1886, 14 * 
1871, 3% 1879, 15 * 1887, 16 * 





1872, 60" 1880, 9 * 


Townsend," in commenting upon these figures, draws the conclus.on. 

that cerebrospinal meningitis may become endemic, but the history, 

of the invasion of 1897 shows that places in which the disease has: 

Iecome endemic may be the seat of epidemic recrudescences. And 
leads us to the convietion that the cases of sporadic and of ¢ 

domic meningitis in these localities have the same origin and are © 

the same nature. We shall refer to this again when ec 

discussion of the relations between sporadic and epidemic 

and we shall sce that testimony of the sume character is 

us by the clinical history, pathological anatomy, and bacteriology. 






nal mening 
hy the tables above given of the epi- 
Strasburg, 1, Cologne, and 
in winter also in Geneva (1805), cee 
foal (1855), Silesia (1863), Gibraltar (1864), and 
(1861 and 1862). Additional evidence is furnished by the 


of occurrence of a large number of local epidemics in E'rance and 
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The following table is constructed from the figures collected by 
Siovers from the official mortality statistics of Sweden and Norway: 


Sweden, 1808-1884, Norway, 100-108, 
or deaths. 
118 
we“ 
Ma 
‘oo 
uso" 
6 
40“ 
8 
33 
a” 
36 


In the presence of a predomivance so distinctly accentuated aa this 
we might be led to assume that tho temperature played favoring 
in other words, that 
In many patients, as we shall eee below, 
occurs after a chilling of the body, but these cases are 
The winters in which epidemics of meningilia have 
d have not been characterized hy especially cold weather, and 
in mouny instances, the pues have occurred in the course 











dump localities similar to those in which | 
Aignes-Mortes the epidemic appeared after 
cording to Sehilizzi, and in Piedmont, in 1839, n 
especially in the rice-swamps (di Renzi). Upham 
corded an epidemic of cerebrospinal meningitis 
troops encamped in the marshy regions along the 1 
A more complete study, however, shows us that 
prevailed in all regions, on elevated plateaus as well as in 
in places with sandy or rocky soil as well as in those 
soil. 
Crowding and defective local hygiene have been often noted 
where epidemics oceurred. But meningitis has persi: 
of troops, in spite of their removal to other quarters, and 
garrisons it has seemed to prevail most extensively in those 
which were apparently the most healthful. It would be very 
multiply cases of this sort. Although itis true that in cities the 
of cerebrospinal meningitis oceur in greatest numbers in the 
vera the honses ave less well ventilated, and where the | 
there is nothing in this that we do not see in th 
epidemic infectious disease. 
is oceurs at all ges. The following are the st 
learing on this point collected by Leichtenstern: Of all 
ocenrrad in persons 
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Under 6 years, 676. 





Wo see from these figures that meningitis is comparatively rare after 
the age of thirty years, but the two sets of statistics differ somewhat, 
in that the German figures indicate that the age most exposed to an 
attack of the disease is that between fifteen und twenty-five years, 
while the American table shows that the greatest number of cases in 
‘any quinquennium are found in the first, and that more cases occur 
during the first year of life than in any other. 

Sex does not appear to be of any importance whatever in the eti- 
ology of cerebrospinal meningitis. 

General Health,—Chauffard, di Renzi, Hirach,*and most other 
authors have observed that cerebrospinal meningitis attacks by pref- 
erence robust persons, resembling in this respect pneumonia. 
Among one hundred and twenty-four patients seen by Leichtenstern 
in Cologne between 1885 und 1892, there was not one with tubercu- 
losis or scrofula, My own observations, however, have shown the 
rather frequont occurrence of mixed meningitis (cerebrospinal menin- 
gitis in which the tubercle bacillus is found), so that T cannot accept 
Leichtenstern’s belief in the immunity of the tuberculous. Neverthe- 
less, my patients, especially those in private practice, were for the 
most part vigorous and in usually good health. 

Cerebrospinal meningitis ocenrs with greatest frequency in per- 
sons who are overworked mentally and in those suffering for the time 
being from physical or nervons depression. Those two influences 
are united in young soldiers, and this explains the unusual free 
with which such are attacked by the disease. In Versailles in 183!) 
the raw recruits furnished 66.5 per cent, of the cases and $5 percent. 
of the deaths, This proportion is larger even than it seems, if we 
consider the general composition of the French army at that time 
(Faure Villars). 

At Metz, out of 48 patients, 36 had had less than one year of ser- 
yico, 8 from one to two years, 2 from two to three years, 1 from three 
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to four years, avd 1 over five years. Of 46 soldiers treated by 
‘Tourdes, 30 had been with the colors less than one year, 

Tn many cases some disappointment or strong emotion has been 
recorded ay having been experienced hy the patient before falling ill. 
J. Lewis Smith reports the case of a girl of ten years who came home 
from school in tears after having failed in her examination. That 
same evening after finishing her lessons she was seized with fever aud 
caphalalgia, which marked the beginning of an attack of meningitis. 
Another case ocenrred in a woman who had become greatly fatigued 
in fitting up a shop which she was about to open on Broadway, and 
who was also anxious as to the result of her venture. 

Tho influence of cold appears very distinctly in tho report of an 
opidemic at Lonaconing published by Flexner and Barker. The two 
first patients to auffer in this locality were seized the day following a 
ball. They had danced a great deal and had passed from the ball- 
room while bathed in perspiration into an icy temperature outdoors, 
Smith roports the case of a lad who was attacked on the day after 
having bathed in tho Hudson River when greatly fatigued. 

Toundes regurds tho abuse of alcohol as a probable factor. Albert 
Robin has shown that delirium tremens may be accompanied by men- 
ingitis, and Rabjean has reported three cases, observed in one hos- 
pital service within six weeks, of nleoholic subjects admitted far de- 
lirium tromens in whom suppurative meningitis existed. 

Taxolation hus boon ocensionally instanced as an etiological factor, 

Tranmatisms, und especially injuries of the cranium, are deserving 
of particular mention in a discussion of the etiology of cerebrospinal 
meningitis, Such injuries may, of conrse, ab any time be followed 
by meningitis, but this result is vastly more common during an epi- 
demic prevalence of the disease, Sowall' reports an interesting 
series of cases Which were among the first, if not the first, oceurring 
in New York in the year 1872. A boy, Albert Brown, was pushed by 
one of his playmates and struck his head against a railing. The 
injury appeared insignificant, the child seareely complaining of it at 
all, but in the evening he began to suffer from headache, and he died 
the following day. After him five of his brothers and sisters were. 
attacked with meningitis, and four of them died, Ziemssen, Mann- 
kopf, Striimpell, Kornfeld, Weiss, aud Scheerer have all reported 
similar cases, and it is important in a medicolegal sense as well ag in 
a clinical ona to know of the existenco of such cases. 

Among those expecially liable to suffer from cerebrospinal monin= 
gitis are patients with tumors, old hemorrhagic centres, softening, 
or other disease of the brain or cord, These alterations are to be 
rogarded as exciting causos, a5 they diminish tho resisting powers of 














centres, Cases iDastaling this have been reported by 

Tmmermann, igre and Klippel. 
Coincidence with Other Epidemics,—An epidemic of cerebrospinal 
"meningitis has often coincided with one of influenza. We know that 
there exist close relations between influenza and pneumonia, which 
we may explain by the fact of the pathogenic activity of the pneu- 
1s being increased during the epidemic prevalence of influenza, 
of cerebrospinal meningitis have sometimes coincided with 
those 1 scarlet fever (Laveran, Lemoine), but such coincidences, 
_ which have been noted only exceptionally, do not point to any inti- 
nate relation between the two affections, and few share the opinion 
of Laveran who regards cerebrospinal meningitis as caused by the 

poison of scarlatina. 









Contagion. 
The most important question, as regards prophylaxis, is that of 
the contagiousness or non-contagiousness of cerebrospinal meningitis. 
At the period when it prevailed to the greatest extent in France the 
believers in contagion were few, most authorities refusing to regard 
the disease as of contagious nature. Tourdes thought that menin- 
gitis arose from a miasmatic infection favored by overcrowding. Ho 
believed that all the facts argued against the presumption of contagion, 
Forget, who observed the same epidemic at Strasburg, deniod abso- 
Intely the possibility of contagion, and Levy the same at Paris. 
Boudin alone, beginning with his earliest works, defended with 
great conviction and by means of forcible arguments the doctrine of 
contagion in cerebrospinal meningitis. The arguments which he 
brought forward wero the following: 1. A froquont coincidence of 
the appearance of the mulady with the arrival of troops from some 
locality where the disease prevailed or had just prevailed. 2. Re- 
production of the disease in certain regiments, notwithstanding their 
chango of garrison. 3, Tho reappearance of the disease in certain 
garrison towns and sometimos in tho same barracks, although the 
garrison had been changed, 4, Occurrence of the disease amoug 
‘physicians, nurses, sisters, and other hospital attendants, patients 
suffering from other diseases, children of the soldiers, camp fullow- 
ers, sutlera, ete. 5. Localization of the meningitis to regiments, 
“barracks, houses, of families, 6, Limitation of the epidemic some- 
to the civil Serelition, the troops oacaping, and sometimes to 
military popnlation, the civilians and the inmates of military 
enjoying an immunil 7. The appearance of the malady in 
) after it had existed in several of the southern cities where 
‘were depots for tho Algerian troops, S$. Immunity of Switzer- 
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sume opinion. 

T believe that the cockagiSamiel ef Sanne menin 
indisputable, avd that this is the most essential etiological 
We may now profitably discuss the proofs upon oe fer 


and to which we shall sehr) namely, whether all the epid 
meningitis are the expression of one single disease, of one 
puthogenie agent, or whether a contagious, a sporadic, and a 
matic disease have not all been included under one title. We: 
study these vurious arguments in the following order; 1. The 
mission of the disease to persons whose profession calls Suen 
for those suffering from the same affection, 2. The 







epidemic visitation but who have and can have no 
with tho latter, 

1, Tn many epidemies the persons who have had the care of 
sick have been attacked, Examples of this are doubiless less nur 
ous than iu the case of typhus fever, but they are no less de 
tive. At Grenoble" in I814, at Rochefort in 1839, at Avignon™ 
1840, at Strasburg! aud at Schlestadt in 1841 there were cases 
ineningitis among the ng, the sisters, and others of the 
pital personnel. The axes are reported by Boudin, but we 
to take our examples from other epidemics, And first the 
tions of Leichtenstern in the hospital at Cologne. In this he 
sister aud three nurses who had had charge of the gatients with 
wlitis were attacked by the disease. Three of these had not gone | 
side of the hospital for a long time and eould not have acquired 
disease beyoud the walls of the building. These facts brought 
ward by Leichtenstern are the more demonstrative, as the perso 
of the wards where no cases of meningitis were received farni 
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disease. Montanari’ tells us that in the hospital at 
where ‘the soldiers sufforing with meningitis wero treated, a 
se and two young women in the building were attacked. 

‘We have very many instances of the multiplicity of cases of 
sin a family or among the inmates of one house. One of 
the most convincing of such instances and one which appears to have 
escaped the notice of European epidemiologists, is that of the Brown 
family, reported by Sewall.'" At the beginning of the epidemic in 
Bier xcex en MBs, att of the cbilAven in thie family were attacked in 

the following order: Albert, 7 years old, was taken ill January 30th, 
died; Max, 4 years old, February 4th, died; Theresa, 13 years old, 
‘February 6th, recovered; Berthold, 11 years old, February 7th, 
died; baby, 19 months old, February 10th, died; Henry, 5 yoars old, 
‘March 16th, died, 

Althongh Sewall does not think that contagion was active in these 
eases I cite the example in support of this theory, for in no contagious 
disease could wa ever find « greater accumulation of cases. 1 do not 
deny that similar cases are the exception in cerebrospinal meningitis, 
but there are very many instances in which two or three members of 
the same family have been attacked at short intervals. More 
quoted by Thorne Thorne," saw in the Island of Gozzo (Malta) seven 
cases of meningitis in a family of nine persons, Kohlmaun™ reported 
in 1889 the history of a family in which tho father was attacked on 
December 19th, a son on January 9th, and a daughter some days 
later. Miller’ in Gotha in 1897 attended two brothers seized the 
oue a few days after the other. Montanari in the epidemic at Poxyia 
noted that of nine soldiers suffering from the disease eight belonged 
to the same mess. Among my personal cases in 1898 IT saw menin- 
gitis attack at intervals of a few days a mother and her son, and in 
another housa two children, and my colleague Ménétrier saw two 
brothers attacked at the same time. It seems unnecessary to cite 
any more examples of this sort. 

* 3. The facts pointing to the importation of cerebrospinal monin- 
gitis into a country, district, or quarter of a city are, in my opinion, 
the most conclusive of all concerning the contaiousness of the (lise 
ease, and I shall dwell upon them atsome length. Tt has been shown 
in the section on the history that we were justitied in believing that 
‘the French army had thus introduced meningitis not only into Algeria 
in 1840, but also into Italy, where the disease appeared first at Ancona 
which was ocenpied by a French garrison. Tt was also shown that 
the same regiment, the eighteenth of the line, had introduced cerebro~ 
‘spinal meningitis into Versailles and Rochefort, and that tho disease 
was brought to Strasburg in October, 1840, by the seventh regiment 























February 9th, in the person of a reserve 
which had come the last of January from 


been an epidemic in 1863, Five eases 
company. Niemeyer attributes the appearance 
ingitis in Rastadi to the arrival in this federal 


come from Viesto whore tho disonse prevailed in 1892 

De Moulon saw seven cases of cerebrospinal 

of San Vito at Trieste, among the families 

woman living at Noghera, where the disease pera 
Hirsch justly lays great stress on the following 

he regards as the most demonstrative among all the facts 

him during the epidemic of meningitis in Eastern Prussia 

A person named K. fell ill at Szezakau on February 8th, A 3 


of him, After the death of K., W. returned to Sullenczin, a 

of meningitis on Fobruary 26th, i i 

been only one case of meningitis at Sullenczin, that on 

Janwary Wii. The adiministrator’s family came from P 

assist at the funeral of W. Accompanying this family was a 

D., and a chikl, O. A few days after the retura from the funeral a 
duughtor of the administrator was taken with meningitis and died ir 
twonty-four hours. ‘The domestic D. and the child O. also died, 
first on the dtl and the second on the Tth of March. 

At Nochefort in 1839 cerebrospinal meningitis appeared 
convict prison, ‘Tho disease next seized upon the workmen 
shopa in close proximity 
honses jn the immediate neighborhood. At Strasburg, Sch 
and Metz the first eases among the eivil portale occteeanem i 
i living iu the streets nearest to the barracks. 

4. ‘The apparent), ‘egular distribution of cases of « 
mouinuitis in any given locality bas often been traced to 
At Schlostudt Mistler found the first cases in the civil pop 
the persons of the child of the landlady of a cabaret frequented by: 
soldiers and of two chiklren of a butcher who supplied meat to 
garrison, Ina stuall epidemic observed by Frew at Galton, five 
from Kilmarnock in Scotland, there wero six cases between ; 
12th and March 27th, 1884. Tho six patients lived in five | 
honses, but the author was ablo to trace a connection betwe 

























il cf the firet patient carried milk to the 
‘the a and third patients, a brother and sister attacked 


n d had 

_ Richtor'* in 1886 reported the following case: Regina B— came 

October 17th to visit in a family where there were two children ill 
vith meningitis. She passed the day there aud then went to live with 
- her tnele, in whose house she showed the first symptoms of the dia- 
ease on October Zist. On November 9th, when convaloscont, she 

received seeretly a visit from a young man who bronght her some 
-dainties. On November 10th this young man showod the first symp- 
toms of an abortive attyck, He was able to return to the office where 
he was employed on November 1th, and on the 20th of the same 
month his neighbor in tho office was takon ill with meningitis. 

In large cities it is much more difficult to carry on an investigation 
of this sort, but Petersen succeeded in doing 80 in regard to the first 
cases of meningitis occurring in Berlin, these cases being apparently 
scattered all over the city without any order whatever. Out of twenty- 
six undoubted cases treated in hospital, in which the diagnosis was 
confirmed by autopsy or by the results of lumbar puncture, he was 
able to trace a direct or indirect relation with infected houses im 
sixteen, 

5. Cerebrospinal meningitis spares collections of mon living inthe 
neighborhood of contres of the discaso but having no possible com- 
munication with the sick, During the French epidemic tho disease 
remained for the most part confined to the garrisons, Riven in a 
single garrison it night remain confined to certain barrack to the 
anembers of one mess. At Metz, where there were 76 patients out of 
‘a total of 7,841 men, or 1 in 76, or even 1 in 68, counting only the six 
corps which suffered most from tho diseuse, there was not a single 
‘easo among those detained in the military prison. While in 1840-41 
there were many cases of meningitis among the garrisons at Strasburg 
and other towns in Alsace, in the neighboring Grand Duchy of Baden 
‘thore was not a single case among either the military or the civil 
population, On the other hand, cerebrospinal meningitie began in 
December, 1864, ab Rastadt and in the early part of 1865 almost all 
of Baden was invaded while no cnse occurred in Alsace, 

Modes of Contagion. —Certain observations which havo been made 
enable us to determine with a fair degree of certainty the manner of 

of meningitis, These observations show the very curious 
dotail that in most cases the disease is transmitted by means of objects 



















which become infected through contact with the sick. 
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ill on August 29th; it died of moniugitis on the nin 
buried on September 6th. In order to appear d 
funeral the parents borrowed clothiug from the families 
and they kopt these clothes in their house for some days 
ceremony before returning them. ‘The two members of the | 
M. and B., who were the first to fall ill, were precisely tho 
clothes hud been worn by the parents of the dead child. 
Richter” cites the following case which is worthy of men 
Tn tho family C. two children, Gretchen and Rose, had had n 
the firaton Leck 29th and the second on November 9th, 









a sister of charity who was nursing a patient with m 
‘This was an instance of transmission by means of a third 
person. he same author saw a case of meningitis in a child 
father had not beon ill but had closed the coffin of a person who 
died of meningitis, 

This infection by means of « third person who remains he: 
as well as that by means of objects which have been in contact 
person ill of the disease or which hava been in the same 
this patient, establishes the fact that the contagium of 
preserve its virulence after having left the body of the patient. 
case reported by Kohlmann proves that this germ may remain 
fora period of uine months. The contagium may be even more: 
ant than this, and it may romain active for several years. This 
plains how meningitis may reappear in the same place after the 
of along period, aud also the fact that certain garrisons have 
the seat of renewed epidemics after a long interval of i 
Hermann andl Kober have reported instances of meningitis 
ina place after an interval of a year. During the period from 
to 1848 certain regiments had for several years in suecession m 
attacked with the disease, although they had been changed to: 
garrisons, The explanation of these cases does not appear to. 
bo at all difficult, for in going from one place to the other the 
mont curried the hubiliments and arms belonging to those whe 
previously been ill with meningitis, and it was through contact 
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‘1 of the regiment, acquired the disease. But all 
were not moved with the rogiment, and the localities them- 
were contaminated, Certain recorded instances of the recur- 
of in barracks show that the contagium of meningitis 
preserve its vitality for long period of time. At Bayonne from 
1836 to 1897 meningitis appeared in seventeen different years, without 
counting nineteen during which there were probably somo cases. 
The figures collected by Delvaille show that there were 3 deaths in 
1836, 24 in 1837, 4 in 1828, 10 in 1839, 37 in 1840, 24 in 1841, 3 in 
1842, 5 in 1843, 2 in 1848, 3 in 1849, 1 each in 1872, 1874, 1882, 1888, 
1889, and 1896, aud 9 in 1897. 
Period of Incubation.—The wholly special conditions under which 
i li acts render it very difficult to determine 
definitely the duration of incubation in these eases. In certain cases 
in which this period could be determined with a fair degree of se- 
curacy it was found to vary between three and eleven days. 
Rarity of Contagion, —From what we have just seen, it can be as- 
serted positively that cerebrospinal meningitis is transmitted by con- 
tagion; but there are certain peculiarities in this contagiousness. The 
degres of contagiousness is less marked than is that of most of the 
other infections diseases. Indeed, instances of contagion in the wards 
of hospitals are yery rare. Leichtenstern did not see a single in- 
stance of hospital contagion at Cologne, but this might be attributed 
to the precautions taken. At Strasburg, however, there were no pre- 
cantions whatever, and yet Tourdes snw only 2 eases in which the 
disease attacked patients within the wards, although 80 ases of 
meningitis were treated there. In private houses singlo cases are the 
role. In 160 houses in Cologne, where cases of meningitis oceurred, 
in 10 only was a second case observed, and in only 3 were there 
more than 2 cases. In Copenhagen there were only 6 houses in 
which more than 1 case occurred. At Cologne, Copenhagen, Berlin, 
Boston, and New York the cases were distributed uniformly through- 
out, and there were no special centres of infection. The first patients 
observed by me at Paris in 1898 were scattered in as many different 
arrondissements and faubourgs as there were patients. 
What, now, is the explanation of the comparative rarity of con- 
tagion in meningitis? We may assume with Leyden that the patho- 
genic agents are shut up in the cranial cavity and the spinal canal, 
and consequently cannot be spread abroad and become causes of the 
transmission of the disease. If, however, the pathogenic agents ex- 
isted only in the meningenl exudate meningitis would never be trans- 























missible, But in a certain number of cases these agents exist also in 


far from being constant in meningitis, and 

tions of the tympanum, which are common e: 

not always result in perforation of the dram r 
It is not sufficient that these products of se 


their virulence, and we know as a result of bac’ 

tions that this virulenco is often very slight. know 
activity of the pathogenic agents outside of the body is very 
destroyed by certain influences, such as heat, light, ete., whit 
cise a very tapid effect upon the germs of the disease. The 
epidemics usually diminish or disappear in the warm season is 
less due to tho influence of these factors upon tho virulence: 
germs. 

Anothor element which is to be taken into consideration 
study is the manner in which the pathogenic agents of 
enter the body, and also what influences facilitate or imp 
ontranco, Medin' has expressed the opinion that the e 
principle enters the cranium ordinarily by following the lymph, 
described by Axel Key and so passes through the fronto-et] 
foramen or the eribriform plate of the ethmoid bone. The 
portul of infection therefore would be the nasal fossm. We 
previonsly put forth this idea, supported by very solid argu 
regard to tuberenlous meningitis, Strimpell, We 


























sory sinuses, and of the ears is encountered frequently in 
spinal meningitis, and this fact furnishes an argument in favor: 
theory. 

Wo tmnst not goneralize, however, for although coryza or 1 
has heen observed at the beginning of a meningitis, the 
of such an inflammation is far from being constant. Sil 
and Lriis, who made au especially careful investigation in 
gard, found these troubles almost always absent, aud I also 
noted that they were usually absent in the cases observed by me 
ing the last epidem While admitting the possibility of direct 
infection, I believe with Loichtenstern that the pathogenia 
moat frequently reach the meninges by way of the blood, and 
thoy enter this fluid from the palmonary alyeoli. 

We have sven now that certain conditions favor the m 








alveoli, that certain conditions favor or impair its vitality or 
its virulence, and that for tho occurrence of aneningitis the intervon- 
tion of predisposing or occasional causes is often necessary, We 
“shall return to a number of these points, but for the present we must 
whether and in how far these various peculiarities correspond to 
the special properties of the microbic agents which bacteriology has 
led us to recognize in meningitis. We have seen that these agonts 
bd the pneumococeus and the capsulated diplococeus of Weichael- 
arn. 






The pheumococcus is well known; it has been found in the expe: 
toration and in the naan! mucus. Its vitality is of short duration in 
tho ordinary culture media, but it resists desiceation a long time, as 
thas been demonstrated by Fok and Utrednzzi, Netter, Cassedebat, 

and Germano. I have shown that that it will live in the dust of hos- 
pital wards, Germano has shown that it can be trausported by atmos- 
pheric currents. I have also shown that its virulence varies at 
- different periods. The properties of the pneumococeus aro precisely 
those which the pathogenic agent of meningitis ought to possess. 
As to the diplococcus intracellularis of Weichselbanm, the rela- 
tions of which to cerebrospinal meningitis are still to be determined, 
the documents are less numerous, However, we know that its vital: 
‘is usually very short, but that it may bo longer wnder certain eon- 
ditions. For example, the microbe has been found alive at the end of 
sixty days in gelatin tubes, and it resists desi f , 
Germano” found its vitality preserved at the end of even ninety days. 
‘Finally: Neisser' has shown directly that iti transportable 
by atmospheric currents, even the most feeble, and hes concludes that 
it is very susceptible of aerial convection. The intracellular diplo- 
coceus therefore, like the pneumococeus, would appear to possess all 
‘the peuiess necessary for the pathogenic ayent of cerebrospinal 
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The Question of Spontancoue Origin. 
Another question in the solution of which bacteriology gives 
ureat aid, is whether epidemic cerebrospinal meningitis ean ever arise 

spontaneously. In the history of many epidemics it is impossible 
discover the faintest indication of an importation of the contagium. 
If, however, we take into account the difficulties inherent in researches 
of this nature in large cities, the possibility of tranamission of the 
disease by means of clothing and other objects, and especially the 
long vitality of the contagious principle of meningitis, we cam readily 
see that we are not justified in all such cases in speaking of a spon- 
taneous origin. The example given by Petersen," who succooded in 
tracing a connection between nearly all the cases occurring in Berlin 
during one epidemic, is in this respect very suggestive. Furthermore, 
bacteriology has shown us that the pneumococeus, the i 
agent mnost commonly in evidence in cerebrospinal meningitis, may 
be found in the buccopharyngeal cavity and the nasal fossm of per- 
sons in health (Netter'", ™)- 
The intracellular diplococeus of meningitis has been less carefally 
studied to determine this point, but it has been found in the nasal 
fowsn of healthy persons by Henbner and Slawik." If the patho 
genie agents of meningitis may exist normally in the mouth and the 
nasal fosse without provoking any symptoms, we are justified in 
assuming that under special conditions their virulence may become 
increased, and that then they may produce and transmit meningitis. 
T luve shown that the degree of virulence may vary as regards the 
pueumococens'", '", and also that when this virulence is greatest the 
pueumocoeri are most numerous, If now cases of meningitis, like 
those of pueumonia, are most frequent in the spring and daring cer 
tain years, the reason is doubtless that at these times there are exist- 
ent certain conditions favoring the virulence of the pneumococeus. 
Ta 1888 T reported the case of a patient, with a paammoma passing 
through the cribriform plate of the ethmoid bone, who had a pneume- 
occal meningitis; and in 18%) the case of another patient who hada 
the same nature following an attempt at suicide by 
the moutlh with a pistol In neither of these 
ococei carried by the tumor or the pistol ball, 
ce was Opened for them they had existed in the 
“hal That which took place after gross le- 
opment of a sporadic meningitis, which menin- 
followed much less evident lesions, must 
in the case of the occurrence of epidemic menit- 
siven some examples. What then remains to 
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from epidemic meningitie? Yery little, since epi- 
ant ieth ve eed sano ts caslagious eharsctar 


these cases again are followed after a variable interval by new 
epidemics of the disease. Furthermore, bacteriology shows us that 
‘the same microorganisms are present in sporadic and epidemic 
meningitis. 
Retarioy BeTween Prevmonta aNd CeReRRosrtNal, MENINGITIS. 


Certain writers have long been struck by the close relations existing 
between pneumonia and opidemic cerebrospinal meningitis. Among 
these authors we may mention especially Webber, Lewis Smith, 
Medin, Bozzolo, Netter, Runeberg, and Leichtenstern, The question 
is one to which we may devote a little attention, The arguments 
brought forward in support of a relation between these two affections 
are based on pathological anatomy, clinical history, etiology, epi- 
demiology, and bacteriology. We will take them up in this order. 

Pathological anatomy shows us that pneumonia frequently com- 
plieates epidemic cerebrospinal meningitis, and that suppurative 
meningitis is rather frequently found at autopsy in eases of pneu- 
monia, Tn support of the first of these assertions we may cite Karg 
(who found pneumonia eighteen times in sixty cases of meningitis), 
Medin, several observers of the epidemic of 1463, and Bozzolo, Fok 
and Uffreduzzi, and Bonome in Italy. 

Suppurative meningitis accompanying pneumonia has been the 
subject of still more numerous investigations and researches. This 
meningitis, which may be only an autopsical discovery not revealing 
itself by any symptoms during life, is a more or less frequent com- 

of pnoumonia according to tho locality and to the yeur, 
Tmmermann and Heller found it at Erlangen 9 times out of 30 antep- 
sies made in 1866-68; these are the highest figures of any observer, 
Osler at Montreal noted it in 8 out of 93 autopsies, or 6 per 
cent. Bozzolo at Turin and Milan, in 1868-92, found the leaions of 
meningitis 38 times out of 941 autopsies, or in 4.2 per eont., while 
Jargensen at Tibingen found only 1 case in 72 autopsies, or 1.39 
per cont, (Netter“"), From one hospital ut Cologne Leichtenslera 
collected the following figures ; 
out of B75 cases, or 43 per cent, 
mr EE DEY grey 
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tensity of the local lesions and the general sym, 
frequency of herpes in both diseases. Hyematoscopic 
shown that the two diseases are aceompanied by a very 
crease in the proportion of white corpuseles. - 

A study of the etiological conditions shows us that 
like pneumonia, attacks by preference persons of vigorous | 
tion who wore in previous good health, and that both di 
more common in winter and spring and leas so in the summer 
autumn, Both cold aud traumatism may play the réle of 
causes in each of these diseases, although their action is ay 
ouly a very small number of cases. , 

A study of the epidemics of meningitis shows us that they 
often coincided with a period of unusual frequency of pn 
the cases of the latter being so numerogs as to warrant the 
tion of un epidemic. We may mention here more particular] 
reports of Gase and of Corte" at the close of the wars of the: 
and those of the Amorican physicians at the beginning of this 
tury. The yes h 
of cerebrospinal meningitis, were also remarkable on account of 
unasual frequeney of pneumonia, and itis a curious detail that at 
time there was some i ere 
parent in both hemispheres. ‘This aame coincidence was noted 
me in Paris in 1886, by Foh and Uffreduzai at Turin, Friis at © 
hugon, Loicktenstorn at Cologne, and Runeberg at Helsingfors. 
Copeuhayen the munber of cases of pueumonia between January 
and July lst, 1885, was 898, while in 1886 during the same p 
was 1241, At Holsingfors Runeberg gives the following as 
number of deaths from pneumonia in the years 1882-87; in 188 
F 1883, 408; 1884, 803; 1885, 444; 1886, 594; 1887, 346, 
years 1885 and 1886 were the years when meningitis pre 
epidemically. Fiually in New York in 1872 cerebrospinal 
ingitis reached its ucme between February Ist and June Ist, | 
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these four months diseases of the respiratory passages, 
‘is excepted, caused 1,707 deaths, while during the eight other 
of this year the same affections gave a total of only 1,336 


group of individuals, we find ut the same time some affected with 
nia and others with cerebrospinal moningi Thos at Or- 


At Coponbagen in 1886 a packet boat called the 
Daneborg served as a guard boat for the sailors. During the spring 
there were forty men in this ship attacked by pneumonia and two by 
“meningitis (Friis). At Montpellier from November, 1808, to Janu- 
ary, ‘1St4, Grasset “treated in his clinic seven soldiers from the same 
— vogiment, of whom two had corebrospinal meningitis, one a menin- 
witis following pneumonia, and four pneumonia or pulmonary con- 
gestion. Leichtenstern, in attendance npon a family in which there 
were four children, treated on February 25th a child with pneumonia 
complicated with meningitis which caused death at the end of thirty- 
six hours. On the 27th of the same month he treated avother child 
suffering from cerebrospinal meningitis followed by hydrocephalus, 
which ended in death at the expiration of nine wel The head of 
the family had had in the satwe house an attack of classical puen- 
monia, from whieh he recovered, 
We have reserved for the end the argument derived from Taeteri- 
ology, which shows us that the pneumococeus ix the most freque 
pathogenic agent of cerebrospinal imeningitis. Must we eonelude 
with Medin'* that pneumonia and meningitis are due to the same 
infectious agent, which in ono case is localized in the lungs and in 
the other is arrested in the lymphatic vessels of the pia mater? ‘The 
fact that pneumonia is ordinarily a sporadic affection while 
gitis is usually observed in the form of epidemics need not ¢ 
long. We have just shown, indeed, that no live of demareation can 
be drawn between epidemic and sporadic cerebrospinal meningitin, 
and furthermore one has only to re her the numerous instances 
of pneumonia occurring in families, in certain houses, and in sy 
gations of troops, and indeed in even more extensive epiden 
reeognize the fact that it is not always sporadic, Epidemi 
brospinal moningitia may break ont apparently spontancously, with- 
out any direct evidence of importation, just as does pneumonia, 
: and the existence in health of the pneumococcus in the month and 
_ pharynx explaing these cases of meningitis a3 well a8 those of 
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bas been found. 3 
Test he fc that poetonia i not be : 


meningitis that we observe the greatest number of cases 
complicated with meningitis, for a careful analysis of the 


epidemies of meningitis than during their course. The very i 
ing eases collected by Immermann and Heller were observed 
time that the epidemic of meningitis at Erlangen appeared t 
an end. From the data given by them we may conatract 











Autopsies on cases of meningytt 
Poeumonla found at these wutopsies. 
eulage of eases of pacumonia 










The figures collected by Siavers™ at the clinic at Helsingfors 
follows: 4 





= 18, 
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Of these seven years 1885 and 1886 were marked by epi 
meningitis, Bat the proportion of cases of meningitis comy 
pnemmonia was greatest in the year 1884, while in the year 1886, 
during the epidemic, there was a lower percentage of eomplicati 
meningitis even than in 1882 or 1883. a 
The following are the statisties of the Milan General H 
from TR28 tr 1889 calleeter hy Rezzoles 


Pneumonia autopsi 
Meningitis foun’ 
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From this we see that the year in which the proportion of cases of 
_ meningitis complicating pneumonia was greatest, that is 1873 (15.5), 
there were fewer cases of independent meningitis (five) than in the 
two following years in which there were nino and ten respectively, 

In the year 1879, in which the number of cases of uncomplicating 
meningitis was relatively high, the lesions of meningitis were found 
only once in sixty-six autopsies on the bodies of persons dying of 

Ona. 
‘In 1898 at Paris there were numerous cases of pneumonia, but in 
my hospital wards I did not see a single cuse of pneumonia compli- 
: fess by meningitis, although epidemic cersbrospinnl meningitis was 
year. 

We shall close this section by a citation of the facta collected by 
Leiehtenstern, which are the most exact and the most convincing of 
any. They were taken from his hospital service at Cologne. Tn the 
epidemic year 1885 there were 63 cases of meningitis and 244 of pueu- 
monia, but there was not a single instance of the complication of one 
disease by the other. In the two following years there were still 
‘many cases of pneumonia, and tho epidemic of meningitis continued, 
eases being observed. During this period 6 cases of pneumonia, 
_ complicated by meningitis, ocearred elose together. From 1888 to 
ia mses in aD shone moses 











Finally, from February to June, 1893, there wore again many 
of pneumonia at Cologne, and during this time Leichtenstern 
d 7 cases of cerebrospinal meningitis. Of these eases, in 2 
meningitis was uncomplicated; in 2 meningitis and pneumonia 





5 be ab setive cause in certain 
armen ts which Lave been mads 06 differentiate the 
oy id dauiies to Weichseliaum's diploweens from those dus to the 
Poetmoorwas bas byeo attended with apy success, Wentworth ™ 
says that the pooumoceccal meningitis is always fatal in contra 
distinction to that caused by the action of the diplococens. As early 
48 1887, however, I demonstrated that its curability was one of the 
most evident characteristics of the pneumococcal meningitis. T bare 













PA eOgy thet relations, of which we do 
et importance, exist betwoon the pneumococeus 
us intracellularis. 


Prophylaxis. 







SG Pee iene 
similar to those which we observe in the presence of acknowl- 
In November, 1888, the Prassian Government prescribed certain 
pulstions, to which we give a ready assent and approval. These 
7 notification, isolations of the sick, disinfection of 
ik Sopa and of tha patient's linen, outer clothing, and other 
effects, especially the handkerchiefs used by him. Tt is because these 
‘measures were not tiken or were carried out in an ineficient manner 
that meningitis persisted in the barracks of the French army and 
among the regiments, even after their removal to new barracks. 
‘The methods of disinfection as well as the disinfectanta to be em- 
_ ployed are precisely the same as those counselled in the case of other 
infectious diseases. 
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DYSENTERY. 


Definition —Dysentery may be defined as an infecto-contagions dis- 
ease, endemic in warm countries, sporadic or epidemic in temperate 
regions, characterized anatomically by lesions of various organs, 
such as specific ulcerations of the large intestine, and clinically by 
the ocenrrence of frequent bloody, mucous, or serous dejections, ac- 
companied by tormina and tenesmus, and by more or less accentu- 
ated general symptoms. 


Introduction. 


, 4 disease endemic in some parts of the world and 
liable to extend epidemically to others, by its frequency, the exten- 
sion of its geographical dominion, its rapid expansion, the excessive 
gravity of its epidemic onslaughts, and its character of a complaint 
developing during great famines and accompanying armies on the 
march, is undoubtedly one of the most important diseases in the 
nosological table, and its study deserves the yreatest attention and 
care. 
Notwithstanding modern investigations on the etiology and patho- 
logical anatomy of dysentery, authors have not yet been able entirely 
toagres, Some describe various affections under this head; others 
deny its contagionsness and specificity; others, from the ubiquitous 
character of dysentery, infer thut there is no etiological unity. 

Authors in general, treating of the subject, allow themselves to be 
guided now by preconceived ideas, now by a limited clinical observa- 
tion. Novertheloss, for us to form an exact opinion on dysontery, it 
is necessary to see it in its endemic foci, to observe it during its 
epidemic attacks, to discover what are its means of dissemination 
and propagation, to find out why it attacks certain localities, sparing 
others subject to the same conditions of climate, why in a given ueigh- 
borhood it strikes certain individuals, passing over others, ote. For 
these reasons physicians who observe the disease in the tropics find 
themselves in the most favorable condition to form an exact opinion 
on it, and indeed from them hava come the best contribntions pub- 
lished on dysentery. 





Dysentery has been known, from 
belongs to all ages of history and to every i 
globe. 

Tt was observed by Hippocrates, mentioned | 
amirably described by Aretius and Celsus, and has 
tion of practitioners of all times. If we consult 
clatures of Hirsch und Haeser, we shall see it 
widespread diseases of antiquity and the Middle Ages, 
it in its devastations from century to contury, now 
epidemically in different countries and cities, now f 
on the inarch, now developing among sufferers from 

History also tells us that dysentery was not invariably 
as a scourge, and did nob always assume a grave and 


of the warm seas! 

Tt would ba tedious to follow the history of dysontery 
Hippocratic epoch down to our days. Tt is worth while, re 
call attention to the idea that the physicians of antiquity had 
corning thia disease, to signalize the opinions held by ‘i 
-the eighteenth century, and compare them with those that: . 
during the first half of this century. reese enc 
of instruction, aud proves ouce more that in medi 
on the rigorous and exact observation of facts resist, and will 
resist, the powerful influence of doctrines and systems whieh h 
ceeded exch other in the course of time. 

Arotiwns pives us a good description of the symptoms of d 
tery. According to him the disease is due to the ulcer 
intestines. The ulcers may: be small and superficial, in 
they are relative 
ous; finaly they may mea a phagedenic and gangrenous | 
tor leading to a fatal termination. When chronic, the edggs 
ulcers are thick, rouzh, unequal, indurated, and difficult to he 
after healing they d 
ho says, are various—such as indigestion, continual cold, d 
ated food, exposure to cold and eold drinks. 

Gilen wlmits two kinds of dysentery: one coming 
of the liver, or hepatic dysentery, aud the other resulting 
tion of the mucous membrane of the intestines. Coslins 
defined dysentery as rhewnatiainus iy 
condenses the clinical and anatomical history of the disease in i 












the principal foatares of which may still bo ac- 
day. “Intus intestina exulcerantur: ox hic 
qu ipela our slaves; aliquo semper liquido, modo 
sesame emcees esernitSr interdum simul qqriedam 
descendunt; frequens dejiciendi cupiditas, doloryne in ano 
‘oum eoilom dolore exignum aliquid emittitar, atque 0 quoque 
m intenditar.” 
and exact conception of dysentery in the works of ancient 
modified in the course of time under the influence of the 
medical doctrines. The morbid unity so well established dis- 
dand was replaced by tho varied forms of dysentery, described 
considered as different entities without the common features of 
land anatomical characters. The disease came to be confounded 
simple diarrhoea and enteritis. 
- Sydenham did not give mach attention to intestinal lesions, and 
: it ia possible that he and his disciples mistook other diseases for 
. In compensation, however, he gave it the clinical speci- 
icity that it had lost in the course of centuries, considering it a gen- 
eral disease, a morbid entity distinct from symptomatic diarrhaw, 1 
_ fever thrown on the intestines. He describes three forms: the first 
_ characterized by gripes without stools, or dry colies accompanied 
- Sometimes with fover; in the second there aro froquont slimy mo- 
tions, attended with griping and usually with fever, which, he says, 
bes leriera flux or dysentery, although there may be no passage 
blood from first to last; in the third, along with fever there are 
frequent bloody and mucous stools, with griping and tenesmus, 
During the Seven Years’ War dysentery developed concomitantly 
‘with malaria and typhoid fever, and by some observers wax con- 
‘founded with those diseases; they attributed to it features and symp- 
toms entirely foreign to it, and made these last-mentioned diseases 
onsible for the grave phenomena and the great mortality. The 
clinical descriptions of Doguer, Pringle, and Zimmermann 
argued against this opinion. From these descriptions are to be 
d the great and rapid extension of epidemics, their consider 
mortality, the sudden and truly maliguant gravity of certain 
and, lastly, the contagiousness of the als 7 














aruiy fatigue, putrid 
, or contagion. It is always identical with itself, not pre- 
different forms. The same dysentery that he observed dur- 
war of the suceession in Austria he found afterwards in Seot- 


_ Zimmermann observed in 1765, in tho canton of Berno and in 



















the landgraviate of Thurgau, local 
nate from the great epidemic Tones 
Seven Years’ War. According to 

or putrid nature. Tts constant association 
prevailing, and certain analogies in its course, 
ment seemed to demonstrate the fact. Being a 
the doctrine of humors, he taught that the putrid p 
nal and immediate cause of the fever, resides in the 
bist the most coempabia of our humors. He 











terial cause as that of rheumatism, that is, a serous matter, | 
mor of perspiration driven inwards by cold.” He never saw the 
case develop except in persons exposed to cold when overheated. — 
to the contagiousness, Stoll absolutely denied it. Hunter, who 


he rather believed it to be a local affection, eansed by the use of i 
pure water, or the consequence of remittent fever. He gave a 
description ef the symptoms of the disease. The pat 
lesions of dysentet 
the works of ancient authors, did not seeure the attention of 
physicians of the eighteenth century. After the writings of Sy. 
ham, Willis, and Stoll dysentery was considered as ind 

i vailed was catarrh, a purely 
Zimmormann says that inflammation of the i 
y met with; avd Pringle himself, who in the first 
published rs to the existence of nicer and gangrene, retracts: 
‘on, coud wz that he mistook the facts observed, 

But if the anatomicopathological lesions were relegated to a. 
place by the physicians of the eightecnth century, the same did ; 
liappeu iu relation to the elinieal part and the nature of the 
which wore carefully studie them. Two complete and n 
deseriptions ave found in their works, leading to two different a 
opposite conceptions of dysentery. In the first it is co n 
local diseaso of a fluxionary nature and not contagious; in the 
it is a general disease of a putrid nature transmitted by con 
The first referred to sporadic dysentery and that which is a se 
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"disease in temperate climates; the second to the upidemie dysentery 

of armies on the march. ‘The description of this lust received the 

i onof Cullen, who in his Nosography defines dysentery as pyrexia 

contagiosa ; dejectiones frequentes, mucosm, vel sanguinolente, reten- 
tis plerumque fecilms alvinis, tormina, tenesmus. 

At the beginning of this century, when the doctrines of Broussais 
held sway, the notion of the clinical and etiological problems raised by 
‘the history of dysentery was abandoned, and the disease was regarded 
as a phlegmasia of the large intestine, characterized by different 
degrees of intensity. Craveilhier considered dysentery to be a phleg- 
masia localized in the rectum and provoking tenesmus; he denied its 
specificity, however, and thought it might be one of the modes of 
termination of the majority of chronic diseases. Andral regarded 
as scales of concrete mucus the fragments of mucous membrane ex- 
pelled by the evacuations. Chomel deniod all the process of ulcera- 
tion, whether generalized over the mucous membrane or localized in the 
glands, and asserted that the authors of antiquity were erroneously 
led to admit the existence of ulcerations by reason of the presence of 
blood in the dejections. According to Virchow, dysentery isa clinical 
syndrome, corresponding anatomically to w simple ecatarrh or to a 
diphthoritic affection; as a rule, dysentery commences by a catarrh 
and only becomes diphtheritic under the influence of local eanses, such 
‘as the contact of hardened fecal matter. 

These ideas concerning the dysenterie process prevailed during 
nearly the whole of the first half of the present century, 'Trouwssean 
was, perhaps, the only author who remained faithful to tradition. 
He established the correctness of the ancient deseription, 
frequently to intestinal ulcerations, und recognizing in epidemic d) 
tery four clinical forms—the inflammatory, the rheumatic, the bilious, 
and the putrid. 

The reaction against the prevailing idoas began wi 
of the physicians who studied the regional epidemi IY, 
Thomas, Masselot, and Collin; it was completed with the studies and 
investigations effected in Algeria and in British India. Thomas, who 
observed dysentery in Tours (France), writes: “I recognized, a 
having carefully performed a considerable number of autopsies, that 
the opinions of the ancients were very correct, while those of the 
moderns are entirely wrong.” Farther on he adds; “The mucous 
membrane is promptly invaded by numerous ulcerations, so well char- 
acterized and so constant that I ndmit as an undeniable fact that the 
ulceration of the mucous mombrane is an essential character in ds 
tery, just.as the phlyctenas are an essential character in erysipelas 
core in # furunele, and pos in the phlegmasin of the cellular tissue. 
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An endemic disease in tropical regions where, besides the special 
gravity of its acute manifestations, it exhibits a marked tendency to 
become chronic, dysentery has always constituted a favorite subject 
of observation and study with physicians practising in these parts, Tn 
the “Pathology” of Annesley, the eminent English physician, whose 
work performed in British India marks an epoch in the history of in- 
tertropical pathology, dysentery figures as a disease of a bilious nature, 
originating almost always in the combined action of varions causes. 
“Very frequently, in addition to the predisposition arising from 
plethora, fatigue, or a loaded state of the large bowel, and a deranged 
condition of the alvine secretions, several of the common exciting 
causes of the disease, such as intoxications, exposure to the night 
air, wearing wet or damp clothes, insufficient clothing, sleeping on 
the yround, and unwholesome food, act in conjunction.” When the 
functional disturbance created by these causes interests more par 
ticularly the bilious secretions and determines a modification in the 
quantity and quality of the bile, the latter, accumulating in its ex- 
creting conduits or flowing into the digestive tube, provokes some- 
times the profound disorders of suppurative hepatitis, and some 
times the appearance of dysenteric flux. Thus the practitioners of 
India did not fail to remark the intimate relation existing between 
dysentery and so-called tropical abscess of the liver, Differing from 
contemporary European observers, Annesley recognized the supreme 
importance of intestinal lesions, not only in the simple forms of the 
disease, but in those attended with accentuated hepatic disorders. 
He gave a good description not only of the symptoms of dysentery, 
Int of the lesions found in the intestine and other viscera. Sofar 
ais regards contagion, Aunesley admits it, not as a constant and in- 
varivble character, but a8 being possible under certain rare ecireum- 
stances, 

ho opinions of Annesley prevailed among the physicians of 
India and other English colonies from tho beginning of the present 
century toa period very near onr own days, being modified only by 
tho pathological studies of Bayle, Park: Aitken. These Lastemen- 
tioned observers insisted on the specificity of the dysenteric process, 
estoblishing the uleerous character of the intestinal lesions, | 

Ta Algeria, Senegal, and the Antilles, the French physicians soon 
emancipated themselves from the ideas that still obtained in Europe, 
and described the specitic lesions of dysentery, insisting on the pres- 
ence of ulcerations and false membranes, and admitting that the le- 
sions begin at the apex of the follicules. In this particular the works 
of Haspel, Cantelonp, and Cambay are conapicuous, Dutrouleaa 
went further and established the gangrenous character of tropical 
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_to him, in the sporadie or epidemic dys- 


during life; but in the endemic dysentery of warm 
we find only one anatomical character, which is always the 
only in intensity or extension. This character is gan- 


tion is the result of the removal af a scab determined 
inflammation; it characterizés tho disoaso anatomically 
tas the ulceration resulting from the destruction of Peyer's patches 
terizes typhoid fever,” 
‘The descriptions of Dutrouleau and his predecessors were com- 
ted by Heubner, Cornil, and chiefly by Kelach and Kiener, from 
works I shall have to borrow largely when I treat of the sub- 
ct in detail further on. 
The French authors of the first half of this contury, though well 
_ informed so far as regards the anatomical evolution of the dysenteric 
process, Jost themselves in conjectures, which were sometimes ox- 
travagant, whon they attempted to solve the otiological problem, 
‘Dysentery was by them alternately considered as linble to develop as 
the result of a cold or an irregularity in diet, or under the influence 
of trifling causes, as resulting from the action of meteorological ele- 
ments, and as a particular manifestation of malaria. This last opin- 
ion, maintained for a long time by the physicians of Algeria, and, 
among the English by Aitken, exerted a marked intlnence in Brazil, 
whero, until n very few years ago, it prevailed, owing to the frank 
support of the great Brazilian physicians Torres Homem, Bario of 
Petropolis and Barito of Lavradio. It was tho French physicians 
themselves, and, among them, Dutrouloau and Felix Jacquot, who 
contributed most to overthrow it, showing that dysentery and malaria 
“differ widely in their geographical, epidemiological, anatomical, and 
clinical characters. 
‘The microbic conception of infectious diseases yreatly facilitated 
the solution of the etiological problem of dysentery. Numerous in- 
vestigators working in countries situated in the most diverse lati- 
tudes have studied with particular care the microorganisms fourd in 
ividuals suffering from this disease, and, notwithstanding experi- 
ments and opinions to the contrary, the diseovery of Loseh and Kar- 
tulis of the living cause of dysontory continnes to yain acceptance, 
Deing confirmed by the majority of modern observers, On the other 
hand, the data which scienca registers to-day in relation to the see- 
ondary causes of the disease, and to the manner in which it origi- 























pathological 
deavored to establish « diatinetion which I 
convenient, and which appears destitute of 
that the term dysentery embraces various affections 
and describe a special form, which they call “amebic 
“Ambic dysentery,” they write, “is a form of se 
etiologically, clinically, and anatomically, should be 
distinct disease, Clinically, the disease is ‘ 
presence of amobm in the stools, which in addition 
characters different from those seen in the stools of o 
dysentery. Anatomically the disease is characterized by the 
tion of ulcers in the colon, which generally differ from tho 
in any other form of dysentery. The ulceration is nl 
fillration of the subimucous tissue and necrosis of the o 
mucous membrane, the ulcer in consequence having the und 
form. Frequently, in addition to the ulcers, there is ern 0 
the submucous tissuo without ulceration. Abscess of the liver is 
frequent complication, much more so than in any other form of 
entery," And they conclude with the assertion that “ this is the. 
of dysentery which has been commonly called tropical d 

At first sight, wo might suppose that Councilman and La 
considered the dysentery of the tropics as different from the 
tary observed in temperate regions; such is not the case, h 
since these observers made their investigations far away fron 
tropics and write, referring to amasbic dysentery: “The d 
widely distributed in most countries in Europe, i in most poe 
United States, and in the tropies everywhere.” 

Tt would have been more logical and rational had Conneilman a 
Tatteur, while establishing the relation of cause and effect “ 
dysentery and the amcba coli, proclaimed the specificity and 
of the disease, separating it from all forms of enteritis not pr 
from the same eanse, To admit a dichotomy in the morbid y 























Foniteal Nalater! 
trifling even, concnr efficaciously to tho genesis of dysentory 5 
act in a secondary manner, preparing the ground and a 
action of the dysenteric germ, without the concourse of 
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disease cannot occur, whatever be the latitude in which the observa- 
is made. Various clinical modalitios, from mild dysentery to 

_ gangrenous dysentery, are observed, and sometimes simulate differ- 
ent disesses; nevertheless, among these varied clinical features com- 

- mon traits are always found, which represent the clinical character of 
the disease, The same may be said in regard to the pathological 
anatomy; various anatomical forms have been described, but among 


the lesions of different character, extension, and seat, we always find 
w characteristic lesion, which represents the trae anntomicoputhologi- 
cal substratum of the disease. Just as it is not allowable to separate 
acute miliary tuberculosis, pneumonic tuberculosis, and chronic 
ulcerous tuberculosis as constituting three special diseases; just as 
‘we may not consider atrophic beriberi and dropsical beriberi as two 
distinct diseases, although appearances may lead us to do go, in like 
manner there is nothing to justify the division of dysentery into two 
or more different affections from an etiological, anatomical, and clinical 
point of view. Dysentery is one disease and one only, and is always 
the same whether observed in the tropics as endemic and with mark 

tendency to become chronic, or in temperate regions as sporadic or 

Geographical Distribution. 


It is difficult to establish the geographical dominion of dysentery 
by means of fixed parallels. A truly ubiquitous disease, it is not 
limited by latitudes, and we think we can affirm without fear of de- 
nial that there is no country and no extensive district in any country, 
from the equator to the poles, in which dysentery has not been observed 
in the sporadic, endemic, or epidemic form. In Greenland, northorn 
Russia, Norway, Iveland, Sweden, Siberia, ete., its presence hus been 
noticed at different times. According to Lombard it is one of the 
most widely spread diseases in Sweden, where it sometimes assumes 
great gravity; in the year 1857, for example, 37,000 persona were 
attacked with it in that country, of whom 10,000 died. Every coun- 
try in Europe has paid a leavy tribute to dysentery; more or less 
extensive and deadly epidemics have at different times, generally at 
somewhat long intervals, devastated these countries, producing ray- 
ages similar to those of the so-called “ pestilential diseases.” Morbus 

mazime timendus, said Frank, roferring to dysentery. 

ides these great epidemics spreading over numerons districts of 
the same country, passing from one country to another and some- 
times assuming the character of real pandemics, dysentery has been 
observed in the temperate zones under the form of regional epi- 
demics, that is, small epidemics, frankly depending on the seasons, 








‘As we approach the tropics dysentery 
frequent, and its annual reign lasts longer. 


character of a seasonal disease to become permanent. 
cal and subtropical regions it is endemic, and p 
tendency to become chronic. Tn the endemic 

outside of them, it often presents itself under the form 
Jess extensive and grave epidemics, 

‘The endemial zone of dysentery may be said to be limited | 
north by 40° of latitude N., and embraces, in Europe, the 
provinces of Spain, Sardinia, Calabria, Sicily, Greece, and 
islands; in Asia, Asiatic Turkey, Syria and Mesopotamia, 
Afghanistan, Beluchistan, Hindostan, Farther India, the 
Islands, Japan, and the South of China, In Afrien, Morocco, Al 
Tunis, Tripoli, Egypt, Arabia, Senegambia, and Abyssinia. In. 
jen, the United States in all the regions situated to the 
the States of Virginia, Kentucky, Missouri, Kansas, and Co 
Mexico, Central America, West Indies, Colombia, Veneznela, 
Guianas. To the south the endemial gone of dysentery is 
by 35° of latitude S., comprising, in Afriea, all the countries 
to the south as far as Cape Colony. In South America, part of 
Argentine Republic, Chili, Pera, Bolivia, Uruguay, Paraguay, Equi 
dor, and Brazil, In Oceanica, Java, Sumatra, Borneo, New G 
Australia, and tho Feejee, Hawaiian, Marianna, Marquesas, and’ 
Islands. 

Tn all these different countries dysentery is not equally freq 
nor do its endemial foci embrace all the extension of territory 
ing to them; not infrequently it is observed even in localities 
fore immune, situated very near to others which are intense end¢ 
foci, Ordinarily dysentery is the more frequent and permanent 
nearer it is toa the equatos This rule, however, is open to excep 
; there are regions lying on the equator, such as the states 0 
Park and Amazonas in Brazil, Pera, etc., where the disease, 
frequent, is much less so than in other places situated far from: 
equator, as Japan, for instance, Tn this last country, acco 
wki Shiga, dysentery prevails annnally with 
from Juno to December, 1897, 90,000 persons were ta 
i Tu Brazil dysentery is observed 
er the country, from the states of Pord and Amazonas at the 
treine north to the stato of Rio Grando at tho extremo south. It 
vails ag an endemic of weak intensity during all the year, i 

























in the state of Ceard in 1879 was relatively small. 

st epidemic in Brazil of which we have any knowledge 

in the city of Rio de Janeiro, in October, 1863, 

the end of 1865, spreading to the states of Rio de 

‘and Minas; and notwithstanding its great duration 

the vast zone attacked, this epidemic did not cause three thou- 











Etiology. 
Clinical observation, while confirming in « great measure the 
opinions emitted by ancient physicians, shows that dysentery may 
appear and develop under three widely different conditions: as a 
of the seasons in temperate climates, constituting local epi- 
es, not much inclined to spread and not very fatal; endemic in 
_ hot climates with marked tendency to become chronic; epidemic at 
certain times and in all latitudes, possessing great power of dissemi- 
and high mortality, assuming then the character of a pesti- 
lential disease. 
Different causes have been invoked to explain the origin of these 
modalities of dysentery, considered for a long time as distinct mor- 
hid entities. Under this last aspect the etiology was imuch simpli 
fied; to each one of the so-called morbid species correspouded a 
special order of causes, and the etiological diversity justified the dif- 
forence of the nature of the disease and the different conditions under 
which it develops. A meteorological influence would determiue t! 
out of dysentery in local epidemics of temperate climates ; 
the endemic dysentery of the tropics would be due to the combined 
action of the heat and of the miasma of swamps, in the opinion of 
observers; army dysentery would have a complex eticlogy— 
n exposure to cold (the English army on the evening of the battle 
of Dettingen, daring the Seven Years’ War; © French expedition col- 
‘umn crossing a river in Africa, ete,); the eating of bad and spoiled 
the use of stagnant and marshy water, etc. ; finally, the dysen- 
of famine-stricken districts would be owing to want, to hunger, 
and to the eating of irritating substances not fit for food. 





















; Sic ee 
Tt was found, however, that 

climates might sometimes lose the 
and further, that a local epidemic might become he & 

of a widespread epidemic, the disease ‘invading 

calities and districts, ravaging a whole country, and 
independence of meteorological influences. Cheyne saw 
begin in Ireland in the summer and last all through oe 
winter, only terminating in the spring, In Siberia, the: 
spread aver the country in 1732 produced ravagesas late as 
notwithstanding the excessive saverity of the winter. The 


successive yours. It was also found that in warm climates d 
develops and prevails in certain localities, sparing others: 
on the same isothermal line, under identical conditions of climate, a1 
that the endemic foci of dysentery and of malaria do not cor 
precisely, Tho formor disease is not observed in some lo i 
annually visited by the latter, and it prevails in other places, as, for 
instance, the island of Réunion, exempt from malaria, At G 
‘Terra, on the island of Guadeloupe, malaria prevails with intensity, 
and dysentery is only exceptionally seen, while at Basse Terre, 
the sume island, dysentery is intense and wide-spread and 
fevers are rare. Madras is the presidency in India that most suffers: h 
from dysentery, and it is also that which is least victimized by oa 
it has heen found and demonstrated that atmospheric 

tudes, irregularities in diet, bad food, and th ee , 
thomselves of causing dysentery. 

Anatomical investigations in Europe, in India, in Africa, and in 

a have shown that dysentery is always the same in what- 

ever latitude it is observed. Clinical medicine in ita turn, and also: 
therapeutics confirm the unity of dysentery in all climates, showing 
that tho small differences observed ara due to secondary cireum-— 
stances. But if the disoaso may be observed from the poles to 
equutor; if it is found in all climates, in ordinarily healthful places, 
as well os in others whore malaria prevails; if it attacks not only: 
porsons exposed to atmospheric vicissitudes, but also those who — 
themselves protected and sheltered; if it does not spare rich or 
poor, and attacks those starving with hunger and those who fare 
sumptnously, those who indulge excessively in aleoholie drinks 
and those who abstain from the uso of aleohol, the inhabitants o 
cities provided with jure water, and those who in the country 
use stngnant water, etc,, then it is clear that atmospheric changes, 
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» to cold, irregullarities in diet, the uso of impure water, 
‘malaria, ete., cannot be considered as determining causes of 


‘Som author and among them Léon Colin, think that none of 
these etiological factors can be considered as the efficient cause of the 
r to the exclusion of the others, but they admit the plurali iy 
eauses. “If dysentery,” writes L. Colin, “is liable to appear in so 

many places and circumstances, this ubiquity is a consequence of its 
- etiological triviality; instead of being determined by one single mor- 
_ bid agent, as a virns attacking all the organism before producing the 
lesion, it may be provoked by all the causes of irritation of tho largo 
intestine.” This opinion, which is contrary to the specificity of dya- 
_ entery, cannot be defended. How are wo to admit that trivial causes, 
acting constantly on large communities, can generate a disease so 
_eapricious in its appearance, in its epidemic evolution, and in its en- 
demic paroxysms? 

A careful etiological study shows that dysentery, in whatever lati- 
tude it be observed, is always due to the action of the same deter- 
mining cause, that it starts and is propagated always under the influ- 
ence of infection and contagion, and that it should be included in the 
group of parasitic diseases. 

AInfection.—Dutroulean Inid great stress on the infectious charac 
ter of dysentery, demonstrating the geographical distinction between 
its foci and those of malaria. According to him the essential cause of 
the diseaso lies neithor in meteorology nor in defective individual hy- 
giene, but depends on special hydrotelluric conditions inherent to 
the localities. In the tropics the infections character of dysentery is 
manifest, and nothing but this infectious character could explain sat- 
isfactorily the endemic unture of the disease and its predilection for 
certain districts of a country while sparing others in the same con- 
ditions of climate. In Brazil, for instance, dysentery is not observed 
ina uniform and continuous manner throughout the country; it has 
ts favorite foci, and spreads from one place to another. Tu the city 
of Rio do Janeiro, sporadic cases of dysentery are observed all the 
year round; every summer, however, an epidemic breaks out, lim- 
ited to one point of the city—the lunatic asylum; it attacks there a 
great many persons, and disappears at the end of the summer, with- 


fact is observed in other collective dwellings in the city—asylums, 
prisons, barracks, colleges, ete, 

Tho predilection which tho diseaso manifests for certain cantons, 
departments, and territorial districts in Europe, in which epidemics 
are observed with great frequency and sometimes with annual regu- 
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Modical literature registers many cases showing 
by a contaminated and infected soil on the 
dysentery. Czernicki relates that two French 
condition of which was as good as could be desired, 


the outbreak of the epidemic was it discovered that on. 
there had encamped previously a regiment of cavalry, in 
Jad been numerous cases of dysentery. The epidemic 
a8 soon as the squadrons broke camp and abandoned the p 
the focns of infection, In 1890, dysentery developed aln 
sively in a fraction of the troops assembled on the field of C1 
and it was found that this fraction occupied exactly the region 
the regiments attacked by the disease had encamped the year 
Trousseau relates that at Tours there are two barracks placed ix 
same relative position at an equal distance from the two rivers whi 
traverse the city, one in the eastern suburb, tho other in the " 
the sume hygienic regulations are adopted for both of them; in 
of them the régime of the soldiers is exactly the same. Never 
duriug thirty years, epidemics of dysentery have succeeded each o 
having always for a starting-point the cavalry barracks, the in 
soldiers being attacked by the disease only in the hospitals when 
treatment there for other affections. Kelsch and Kiener relate 
dysentery raged for two successive years at La Rochelle, and 
clusively restricted to the Twenty-first and Thirty-fourth 
of artillery oceupying a locality impregnated daily and for 
years by human and animal dejecta spread over the surface. 
Tho influence of polluted soil did not escape the notice of the p 
cians of the eighteenth century. Pringle relates that, after the 
of Dettingen, the allied troops marched to Hanau, where they ¢ 
camped; here dysentery developed in the soldiers with great ix 
as soon, however, as the army broke camp andJeft Hanan, the d 
ished toa tnarked degree and, shortly after the passage 
Rhino, disappeared entirely. Kelsch and Kiener record. 
stances in which outbrenks of dysentery appear to have been 
by tho drying up of lakes and ponds, and the exposure of the alix 
mud to the action of the sun, In the latter part of 1863, dy: 
developed in the city of Rio de Janeiro with an epidemie ch 
itimmediately acquired relatively great expansion, spreading th 
out the and suburbs, and extending also to the neighboring 
Tho outbreak of this epidemic coincided with the great e 








made inall the streets of the city by the City Improvements Company, 
inorder to lay the net of sewage pipes. 

‘The facts quoted, besides many other similar ones to be found in 
medical literature and which I omit for tho sake of brevity, prove that 
the producing cause of dysentery often lies in the soil in cireum- 
scribed foci of infection. These foci, which are best defined in cold 
and temperate climates, are represented by marshes and bogs which 
receive the drainage from dang-heaps and water closets, or by a soil 
impregnated with haman dejections. In the tropies it is very dificult 
to limit these foci; according to Dutroulean, irregular and high ground 
crossed by rnonning water seems to be everywhere its favorite field. 
We cannot admit with Dutrouleau as the cause of dysentery s spe- 
cial miasm, exhaled from the soil and seconded in its effects by the heat 
of the climate, Neither can wo admit that the disease is caused by 
the decomposition of organic matter accumulated in the above-men- 
tioned foci; everywhere are found pnddles, bogs, water-closets, dung- 
hills, muck-heaps, ete. ; and, nevertheless, dysentery appears only at 
certain periods and in certain places. Everything leads us to believe 
that those foci of infection originate tho disease because they contain 
tho producing agent of it, which finds in them a favorable medium for 
‘its existence. 

Contagion.—The specificity of the agent causing dysentery is made 
evident by the property that the disease has of being transmitted by 
contagion, Many modern authors of roputation dony emphatically 
the contagious character of dysentery; others, following the opinion 
of Annesley, admit it only in special and very rare conditions. J, 
Rochard says he would never consider contagious « disease which, in 
order to develop in an individual in hotclimates, required but a night's 
exposure to the open air without proper clothing. To this original 
opinion we may object that, in the north of Brazil, sleeping in the 
open air in a hammock is a common practice in the backwoods, and 
dysentery has never been known to originate from this ewuse, Ar- 
nould writes: “The contagion of dysentery is an illusion which is lost 
after a close observation in hospitals where patients with dysentery are 
reccived.” There are on record hundreds of cases of dysentery con- 
tracted in hospitals, whera there were dysenteric patients, by pationts 
who entered with some other disease, and by nurses, pharmacists, and 
physicians. Corre admits the transmissibility of the disease, but he 
adds that this transmissibility is not contagion, because it ia not 
effected by the immediate regeneration of a definite principle eapable of 
inoculation. F, Rouxand 1. Colin are opposed to the theory of conta- 
gion and think that any cause capable of irritating the intestines can 
produce the disease. Bérenger-Féraud says that the immense ma- 
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jority of facta seom to prove that dysentery is not always contagious. 
Davidson writes: “Much of what wecall dysentery is infections in its 
nature. In some instances it appears to be contagious, but a closer 
observation of ita mode of propagation in hospitals may show that 
the dysenteric discharges only become infective after they have un- 
dergone some changes ontside the body.” 

The contagious character of dysentery is, nevertheless, perfectly 
demonstrated by an infinite number of facts recorded in medical 
literature since the last century, Referring to an epidemic in 1736, 
Degner declares that contagion was its principal cause; the dis- 
ease broke out after the arrival of an infected person and spread 
from house to house, from street to street, from the city to the 
country and the neighboring cities. The English soldiers who 
contracted dysentery in the field of Hanau were transferred to the 
hospital of Feckenheim; there the disease assumed a seriously in- 
fectious character, aproading to a great number of individuals om- 
ployed in the servica of the hospital, and then extending to the 
population of the city. Pringle recapitulates his observations in the 
following words; “In camps, the contagion passes from the patient 
to his comrades in tho sume tent, and thence perhaps to the neigh- 
boring tent; the rotten straw becomes infectious; but the principal 
source of infection lies in privies after they have received dysenteric 
exerements. Hospitals also spread the disease; those who are ad- 
mitted with dysentery transmit it not only to the other patients, but 
to the nurses and other persons waiting on them.” Coste, first phy- 
sician of the French army in the United States, who witnessed several 
epidemics of dysentery, recommended the separation of dysenterics 
from the other patients, in order to avoid contagion; he himself ean- 
tracted the disease while examining several patients landed at New- 
port. Guilbert, describing the diseases which ravaged Napoleon's 
army in Russia and Poland, writes t is impossible to imagine the 
rapidity with which dysentery was transmitted from one patient to 
others occupying neighboring beds; the straw they had used was in- 
foctious; the privies were foci of these miasmata; physicians con- 
tracted tho disease by examining carefully the evacuations.” In 
1831, dysentery developed among the Belgian troops in the camp af 
Diext; the patients afterwards propagated the disease in hospitals, 
cities, and villazes where they took shelter. Gouzée relates that one 
of these soldiers, affected with dysentery, left the Brussels hospital 
to visit his family at Fokeren, where he died two days after his ar- 
rival; his eldest sister was takon ill and died eight days later; im this 
interval another sister fell sick and died on the ninth day. When 
the medical committeo of the provinea visited the house, the last pa- 
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tient had just died and the autopsy showed that the trouble was dys- 
entery. Lombard relates that in 1857 dysentery appeared in all 
those places in Central Russia through which the troops from the 
Crimea, who were infected with dysentery, passed. 

Kelseh and Kiener published numerous instances of manifest con- 
tagion found in the reports of the physicians who witnessed the local 
epidemics in France; among others wo shall call attention only to 
the following: In the lower Loire au epidemic of dysentery devel- 
oped in 1850; in the commune of Renae, writes Dr. Blanche, there’ 
were no sick except an old man suffering from dropsy, when, on 
the 8th of August, there arrived a young man coming from a com- 
mune of the lower Loire to be treated for dysentery at the house of a 
sister; the dejections were thrown into the street; the greater part 
of the inhabitants of the neighboring honses were almost simulta- 
neously taken with dysentery, md from there the disease spread 
thronghout the commune. In Sainte Marie the contagion was more 
evident, because the author was able to follow it from door to door; 
a servant transmitted tho disease to his masters, who in turn trans- 
mitted it to friends calling to see them. From Sainta Maria a young 
man suffering with dysentery went to visit his family in Courmont; 
he took the germ of the disease, which developed almost all over the 
commune, The reports of the physicians who witnessed the epi- 
demics of Ebrenil, Montiervage, eval, Rocheless-Balmont, ete., 
leave no room to doubt the influence of contagion. The epidemio- 
logical history of smallpox and scarlet fever, write Kelsch and Kie= 
ner, does not furnish more evident instances of contagion. 

Tn relation to the dysentery of warm climates, the following facts 
are significant enongh to render unnecessary any commentary. Dr, 
Beauchef relates that the French ship Loreit, anchored on the west 
coast of Africa, was in the best possible sanitary conditions, not one of 
the crew being ill, when she was ordered to transport to Gorda the aail- 
ors of the sloop-of-war Haale, among whom were twenty-nine dysen- 
teries; a few daysafter, on the high sea, dysentery spread to the crew 
of the Zoreit, and only ceased after all the patients had been landed 
at Goréa. The transport Dryade, also of the French navy, was com- 
missioned to carry to Suez the patients and conyalescents furnished 
by the hospitals of Shanghai, Hong-Kong, and Saigon; among the 
patients were several dysenterics, During the passage dysentery 
developed epidemically, spreading from man to man by proximity, 
and attacking even the nurses; the only persons spared were the 
sailors and officers who did not come near the patients. In 1893 a 
grave epidemic of dysentery developed on Fortuna, one of the New 
Hebrides group of islands in the Pacitic Ocean. A labor vessel from 
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of the population. “It has destroyed so m 
in ten years more the Fortunese people will 


difficult of appreciation than in the interior, esp 
when dysentery develops epidemically in the country 
lowed from farm to farm, from district to district, ar 
ance of the disease in a hitherto healthy locality is al 
coincide with the arrival of a sick person, who transmits it to 
with whom he is in contact. In cities the contagion can be 
preciated when dysentery develops in a collective dwelling; 
de Janeiro, for example, it is observed nearly every year in 
natic asyluin; in this great establishment, whose population 
eight hundred persons, the disease is propagated from in 
individual, and often attacks the nurses and physicians, 
From the facts mentioned and the preceding consi: 
contagions character of dysentery becomes evident, wl 
observed in the tropics or in temperate and cold countries. 
character has also been officially recognized by the gove 
Brazil, France, the Argentine Republic, ete., in whose sanitary 
lations dysentery figures among the diseases subject to comp 
notification along with smallpox, yellow fever, cholera, ete. 
But dysentery does not always present this 
tor, nor is it always transmitted with facility to persons abont 1 
patient. In the tropics this fact can be appreciated better 
anywhere else; outside of the epidemic periods it is very d 
to prove the contagionsness of the disease. In Rio de 
for instance, sporadic cases of dysentery ara observed all the 
round; in these cases contagion is exceptional; I have fi 
attended persons affected with acute or chronic dysentery w 
not transmit the disease to other members of the family, to 
sons living in the same house, or to murses. Contagion is 1 
therefore, a constant and infallible character in dysentery; this di 
ease cannot be considered contagious in the same sense as 
lis, hydrophobin, and smallpox and other acute exanthomata, 
other infecto-contagious diseases, contagion is in dysentery 
tingent property subordinate in its manifestations to the 
the virus and other influences. Dysentery usually begins 
tion, only those persons being affected who frequent con 
places; tho contagion is then much restricted and limited; 
however, owing to special circumstances, the contagious ¢ 
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_ becomes evident, the diseuse spreads from individual to individual 
with greater or less rapidity, and is even transmitted to distance, 
creating foci here and there, spreading throughout a whole munici- 
pallty, a district, a stata, a country. The epidemiological study of 

the disease puts this fact beyond all manner of doubt; the dysentery 
that prevailed epidemically in France in the year 1357 invaded twenty- 
nine departments, causing a total of 7,119 deaths; that which de- 
veloped in the middle of the present century in Sweden becamo gen- 
eralized throughout the country, and caused more than 20,000 deaths; 
finally, in 1845, the disease extended throughout the central regions 
of Europe. 

Among the causes which concur to activate the contagion of dys- 
entery and give the disease an epidemic form, the following deserve 
special mention: the agglomeration of individuals, the vicissitudes of 
war, privations and chiefly hunger, and the greater energy of the 
virus producing the disease. Very often these various circumstances 
are united and associated. It was, for instance, by virtue of crowd- 
ing and lack of food that dysentery always developed with an epi- 
demic, contayious, and grave character on board the slave-ships in 
the days of negro traffic among the wretched Africans, who were 
crowded together and miserably fed. The influence of the agglom- 
eration of individuals explains why dysentery is observed in tropical 
cities with a sporadic character, and at the same time prevails epi- 
demically in the asylums, penitentiaries, and barracks of the same 
cities. Agglomeration and deprivation of food explain likewise the 
origin of those great and murderous epidemics which develop in 
hunger-stricken districts. Galen, describing the famines of the 
Roman empire, mentions dysentery, to which ho attaches 
portance, During the famine in the kingdom of Naples, in I 
during the famine in Algeria in 1867, it caused great ravages. In 
Brazil the starving emigrants from Ceard and other northern states 
scourged by the drought of 1879, suffered greatly from it. Finally, 
the agglomeration of individuals, pollution of the soil and air, errors 
in diet, and tho greater virulence of the producing cause of the dis- 
ease explain the great and grave epidemics which always prevail 
among armies on the march, 

















BacrentoLooy, 


‘The infectious and contagious character of dysentery being de- 
monstrated, and the supposition that it may originate under the 
influence of trifling causes being thrown aside as absurd and inad- 
missible according to the facts daily observed, there can be no doubt 


look for the ultimate cause of dysentery 
small, of the microorganisms which enter 


the great majority of modern investigators a 
asitic nature of the disease may be d 
the shadow of a doubt, ‘Lhe samo harmony, however, 
vail in regard to the species of the microbe, the germ 
considered specific. A great number of microorganisms 
feoleted) described, and considered as capable of p 

numerous contributions from various countries 
Pe and from the reading of them it may be seen that dysent: 
is attributed now to a parasite of the nematoid class, 
soria, amcebw, bacilli, diplococei, monococei, ete. This ex 
nary abundance of theories is a certain indication of a want of | 
edge, and proves that the pathogenic problem of dysentery canno 
be considered ns definitely solved. I shall recapitulate the inve 
gation of the latest contribution on the subject, allowing iter 
velopment to the theory of amobie parasitism, whieh und 
has more supporters than any others. T shall not dwell on the first 
attempts represented by the investigations and discoveries of ] 
Ziegler, Klobs, Pfeiffer and Hallier, Condurelli, Maugori, and J 
das; they have only an historical interest. The same may be 
in relation to the Angoillula stercoralis of Normand, which has b 
found in different countries in the dejections of individuals affe 
with various diseases of the digestive tube, as well as in 
individuals in perfect hoalth. I shall not insist on the 
bacillus of Chantemesse and Widal, considered for a long ti 
specific agent, since the investigations made by Baumgarten, J 
lis, and others seem to show its identity with bacterium coli. 
Bacteria. Ogata, during an epidemic which he observed 














the enltures of which, being administered to animals by 
or renal injection, provoked dysenteriform symptoms and. 
Silvestri, in exarminations which he made in Nebbiceno du 
epidemio that prevailed there, found a diplococeus, the cult 
which reproduced dysentery in cats, During the grave epi 
which developed last year in Japan, Dr. Kiyoshi Shiga, . 
ant to Professor Kitasato, undertook rigorous im gi 

discovered a bacillus which he considers the ‘pathogenta t 
dysontery. It is a short rod, rounded at the ends and h 
movements; morphologically considered, it ia very similar 

















n , a tendency to produce forms 

decolorized by the method of Gram, and does not 

agar-agar, in twenty-four hours, large colonies are 

which are rounded, damp, and bluish by transparency and 

se constantly, assuming finally an irregular shape; on gelatin 

s the colonies formed have well-defined edges, which are yellow- 
and finely granular; the gelatin is not liquefied. It does not 
te milk or ferment glucose. It presents a well-defined agglu- 
ive renction with the serum of dysenteric patients; this reaction 
not take place either with the serum of other patients or well 
rsons or with the various curative serums. This bacillus was al- 
ys found by the author in dysenteric dejections, and was also met 
ith in the intestinal walls of two persons who had died of acute dys- 


A great number of observers do not believe in the existence 
of a specific germ, and hold that the disease may be produced by 
the isolated or associated action of several microorganisms, some 
i of which habitually infest the intestines, while others living outside 
are known to be ablo to determine various morbid conditions, TL. 
‘Bertrand, one of the most ardent supporters of this opinion, in a re- 
_ cent work writes: “Dysenteric infection is polybacterial, not spe- 
cific; the microbes which seem to be able to determine it, either by 
themselves or by their toxins, exist in the air, in water, and in the 
soil. Through the medium of the air, and oftener still of drinks 
_ and food, they enter the organism via both the respiratory and diges- 
_ five apparatuses; they can remain there as latent and inoffensive 
_ parasites until the accidental aggravation of their virulence and certain 
Iesions of tho intestinal mucous membrane permit them to becomo 
nocive and invade the tissues.” Maggiors, Courlet and Loir, Arnand, 
and Celli and Fiocea admit that the bacterium coli communo ean, 
under certain conditions of virulence, produce symptoms and lesions 
of dysentery. Zancarol regards the streptococeus as tho oticloxi- 
cal factor common to dysentery and abscess of the liver. According 
_ to Calmette, the streptococcus is frequently associated with the pyo- 
_ eyanic bacillus, and both can, either separately or together, determine 
_ the appearance of the disease. 
Amebe.—Amcebie, protozoa of the rhizopod class, are protoplas- 
t 




















ic bodies formed by a hyaline enveloping mombrane and a mass 
of granular protoplasm containing in its interior non-contractile va- 
cnoles, varying in number from two to eight. In a state of repose 
‘amobe present the appearance of a sphere; they are, however, gifted 
with movements which are manifested by slight dislocations and by 
the emission of one or more pseudopodia., Their dimensions vary 
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from ten to fifty micromillimetres. Amobm live im damp ground or 
in waters charged with organic matter; when the mediam in which 
they are dries, they become encysted and await more favorable con- 
ditions; when they again reach a damp medium, they leave their 
latent life, throw off their protecting envelope, feed, and multiply by 
division. Thus it is easy to conceive that they can enter tho or- 
ganism of man or of the lower animals, either in water or in food 
(Blanchard). i 

Lamb! was the first to draw attention to the presence of amabm 
in the contents of tho intestines; he observed them in 1859 in Prague 
in tho stools of a child affected with dysentery. Lewis and Cunning- 
ham, in 1870, found numerous amebe in tho dejections of cholera 
patients in Caleutta. But the nature of the parasite and the rile 
it plays as an etiological factor of dysentery were nob determined 
until 1875 by Lésch, who verified its presence in St. Petersburg in 
tho dejections of a young peasant affected with chronic dysentery, Ho 
auceceded in provoking in a dog, by rectal injections of fecal matter 
loaded with ama@bm, uleorons losions of the large intestine, and veri- 
fied, eight days aftor tho Lust injection, the presence of ama@bm in the 
ojections of the dog. 

‘Tho observations and investigations of Losch were carefully made, 
and his description of the parasite, to which he gaye the name of 
ameba coli, was so good that very little has been added to it sines, 
‘The discovery of Lésch was verified shortly after by Leukart, Grassi, 
Perroncito, Sonsino, Calandruceio, and Blanchard; these authors, 
however, confine themselves to confirming the existence of the amabe 
a8 intestinal parasites, without pronouncing themselves affirmatively 
as to tho reality of the pathogenic réle attributed to the protozoa by 
Tisch. Koch, however, in the post-mortem examination of individ- 
uals who had died of dysentery in Egypt, found numerous amobes 
in tho tissue at the base of the alcers and in the matter covering 
the ulcers, and he concluded by admitting a relation of cause and 
effect between these parasites and the disease. After Lésch, Kar- 
tulis contributed most to the solution of the pathogenic problem 
of dysentery, considered from the point of view of amabie para~ 
sitism. While practising in Alexandria, he had an opportunity to 
observe hundreds of patients, and in a series of works published 
in 1885, 1887, 1890, 1891, and 1893 he gives an account of his inves- 
tigntions and exporimonts. Ho verified in post-mortem examinations 
the constant presence of parasites in morn than five hundred cases, 
not only in the feces of dysenterics and in the pus of abscesses of the 
liver, but also on the surface of ulcers and in the walls of the ab- 
scecses. Ho never found amabe in other affections of the intestines, 


x 
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whether tloerous or not, He succeeded in cultivating the parasite 


least in 80 far as regards the presence of amcbs in the dejections 
and in the intestine of dysenterics. Hava, in sixty eases of dysen- 


in Kieff, Cahen in Graz, and Nasse in Berlin, relate affirmative 
eases. Osler was the first to observe amcebm in America; he found 
the parasites in the pus of an abscess of the liver complicated with 
chronic dysentery ; amocbe were also found in the feces, After Os- 
_ Ter's work, numerous contributions wera furnished by American phy- 
who observed amebw in the feces and in the intestines of 
dysenterics; among others may be mentioned: Stengel, Musser, and 
Bhein of Philadelphia, Eichberg of Cincinnati, Wilson of Birming- 
ham, Slaughter of Virginia, Stockton of Buffalo, Lewis of Baltimore. 
In Brazil amebe were observed in the fmees of dysenterics and in 
the pus of abscess of the liver by Lutz in 8. Paulo, and by Fajardo, 
Chapot Prevost, and myself in Rio de Janeiro. In Europe, during 
the last two years, various observers haye published works ou amebic 
parasitism in dysentery, The most valuable contributions, however, 
that havo boon made on this subject, noxt to those of Losch and Kar- 
tulis, are undoubtedly the monograph of Councilman and Lafleur, and 
the papers of Kruse and Pasquale, and of Harris. Councilman pro- 
posed for the parasite in question the denomination of amobe dysen- 
teria, much more significant than the name emebea coli given by Lisch. 
“The name given to it by Losch is not distinetive; for it 
‘seems very probable that there may be a number of species of amarby 
which, under certain conditions and in certain localities, may inhabit 
thecolon. This is evident from the work of Cunningham, who found 
them not only in the human feces in health and disease, but also in 
the feces of some of the domestic animals.” 
The amebe dysenterie differ somewhat in appearance according 
as they are active or inactive, alive or dead; when dead they resem- 
ble very much the tumefied cells of connective tissue, which often 
-existin great quantity in the fieces and may be mistaken for them. 
‘The dimensions of the amabie vary ordinarily between fifteen and 
thirty-five micromillimetres; in their body may ‘be distinguished two 
parts: the outer portion or ectosare composed of ncloar homogeneous: 
substance, and the inner or endosare composed of a highly refractive 
mass, and containing vacuoles of greater or less size; within the 
vacuoles bodies in active Brownian movements may bo sometimes 
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seen. When in motion the appearance of the ameba is character- 
istic; its movements are sometimes yery slow, and sometimes more 
or less rapid, and consist in a progressive motion or more commonly 
in the thrusting ont and retraction of pseudopodis. Among the 
amb are frequently found various foreign bodies; the most com- 
mou of these are red blood corpuscles; then follow cells of pus, well 
preserved or in various stages of disorganization, bacilli, microcoeci, 
granular detritus, ete. According to Harris, a collection of feeal de- 
tritus is often attached to the posterior portion of the amosba while it 


is in motion, and frequently he has been unable to make out the exact _ 


point of separation; indeed, it has seemed to him at times that there 
was direct continuation of ono into the other. If this is true, it may 
explain what has always puzzled him, é.e., how do the amcebm take in 
their food and the varions cellular elements which are almost always 
found in their bodies? As far as Harris’ observations go, psendo- 
podia are never sent out at the point at which these masses are at- 
tached to the ammbm, 

More or loss well-founded objections have been formulated againat 
tho amebie etiology of dysentery. Numerous investigators, many of 
whom enjoy « well-merited reputation, as, for instance, Laveran, Mag- 
xiora, Ogata, Zancarol, Grassi, Celli and Fioca, Calmette, Calandruc- 
cio, Schusberg, Caaagrandi and Barbagallo, Bertrand, and others 
combat the doctrine, not admitting the pathogenic réle attributed to 
theamabw, They object that the parasite is often found in the fmees 
of healthy individuals. that it has been seen in the feces of patients 
suffering from other diseases of the digestive tube, and that it is not 
always met with in the feces of dysenteries. They add that tho ox- 
porimental attempts made at establishing the pathogenic influenee of 











the wnabs are subject to contestation in so far as regards the signi- 
ficance of the results obtained ; dysentery provoked by nactal injection 


of dysenteric feoces is an argument of no value, for even if we admit that 
it has been possible to cultivate the armcbe outside of their habitual 
mediam no well-verified fuct proves that it has been possible to sop- 
arate thom from their microbian associates; nothing, therefore, de- 
onstrates that thoy act on the intestines without the eoneourse of 
microbes, Schuberg concludes that the abundance of amcebe in dys- 
cntery is the effect and not the cause of the disease; the ulcerative 
lesions afford thia habitual dweller of the intestines more favorable 
conditions for its development. Casagrandi and Barbagallo aro still 
more citeyorical; observing that the amesbe absorb bacteria and that 
in dysenterio ulcerations microbian colonies are rare at the points 
at which the nmebw are observed most abundantly, they conclude 
that the rdlo of the ammbm in tho dysenteric intestine is to combat 











‘in order to permit the reparation of the tissues and 

excessive acuteness of the process. The amaba coli 

a 1 thus be not a pathogenic agent, but a guardian of man’s health. 
‘The partisans of amebie parasitism reply with great advantage to 
all theae objections. Kartulis, answering Grassi, had already main- 
tained that the amesbwe found in fwees of healthy individuals in Italy 
were not precisely identical with those he had observed in Exypt. 
Crase and Pasquale showed that the ameobw of normal feces exercise 
no pathogenic action whatever on eats, while the amebm of dysen- 
teric Cores morphologically similar to the former, frequently 
diarrhcea and ulcerations when injected into tha reetum of the 


Quincke and Roos admit the existence of three ameebw, parasites 
the human intestine: the ameba coli _felia, identical with the emaba 
coli of Losch, pathogenic to eats, the animated cause of dysentery ; 
the ameba coli mitis, non-pathogenic to cats, aud giving to man only 
a simple diarrhea without gravity, and the ameba tntestin’ vulgaris, 
which is common and inoffensive. On the other hand, Councilman 
and Lafleur show that in many patients the amabm, not having ex- 
- isted in the dejections during life, aro found in great abundance in 
the intestines at post-mortem examinations. No doubt, a great deal 
remains to be investigated and definitely established in relation to 
the biological conditions of the armcbe; but even now everything 
~ leads us to believe either that there are various species of ama@bm, 
‘one of them being pathogenic, or that these parasites live normally as 
saprophytes, acquiring occasionally pathogenic qualities owing to the 
concourse of accessory causes. 
The presence of the ameebe in the contents of tropical abscess of 
the liver is, in my opinion, one of the most powerful arguments in 
favor of the amobic otiology of dysontery. The physicians of the 
last century had already remarked tho frequoney of ubseess of the 
ee in individuals suffering or having 


ca of the two 

es. Tf we take the figures furnished by the statistics of War- 
Moore, Macpherson, Marshall, Morehead, and Dutroulean we 

ll have a total of 1,997 autopsies of dysentery with 407 abscesses 
liver. Dutrouleau relates that in the hospital of Saint Pierre, 
enpeied of five years, two-thirds of the individuals who died 
dysentery presented abscesses of tha liver, Tho geographical 

sistbation of the two diseases is identical; from this point of view 













by practitioners of all times and places, and, throwing o 
plete ones and availing themselves only of those that 
all doubts, they succeeded in collecting statiaties 
complete cases of suppurative hepatitis; in thease 
dence of dysentery 268 times, which is equivalent to a p 
more than 75 per cent. These figures are eloquent an 
evough, together with the historical and geographical c 
the two diseases, to authorize the assertion that they are 
same cause and that tropical abscess of the liver has no no 
cal independence, being merely an hepatic determination 
dysenteric process. 7 
Now, in the contents of abscesses of the liver complicated wi 
the evolution of dysentery or developing during convalescence 
latter, numerous investigators have remarked the presence of 
bm, either in state of isolation or associated with various 
There are, however, cases of large abscess of the liver ob 
patients who have not suffered from dysentery; is the affe 
these cases dependenton amoebic parasitism? I donot know 
studies and investigations have been made in this sense; ne 
less, I observed in February of this year a very instructive « 
the kind; it was in a woman who was under my treatment 
Misericordia Hospital; she had an immense abscess of the ri 
lobe of the liver, and stated that she had not had diarrhea or 
tery; more than one litre of yellowish-whita pus was wit 
from the abscess, and in this pus numerous amobe in active 
were seen by we and by Prof. Chapot Prevost and his as 
Drs. Dias do Barros and Ernani Pinto. The constant 
the anclio in the contents of tropical abscesses of the liver 
but bo considered a weighty argument in favor of the amoabic 
ogy of dysentery, provided we admit the geographical, epid 
cal, and clinical coincidence of the two affections, which undoubte 
come from the same producing cause, ¢ 
Some authors think that for the amesbe to reach the liver 
muat hava penetrated through the walls of the intestine, 
along tha peritoneum, and burrowed their way through the oa] 
of the liver. But it seems much more probable, as Counc 
and Harris affirm, that they reach the liver through the por 
culation; in support of this opinion is the fact that they are 



































taries, Ozernicki, Pinel, Desgenettes, Coste, and others mention 
numerous facts proving the influence of the air in the pare 
of the disease. The following fact, recently related by Bertrand, is 
worthy of being recorded here: In tho course of an epidemic of dys- 
entery, two pharmacists who were not engaged in the hospital where 
the patients were received and treated, made the chemical analysis 
of dysenteric matters; the operations lasted several days and, nol- 
withstanding they carefully cleansed their hands with antiseptics at 
the end of cach session, they were attacked by the disease. 


MErEonorLoGioat, Conprrions. 


The dysenteric germ is undoubtedly influenced by meteorological 
elements, and chiefly by thermal conditions, The geographical distri- 
bution of the disease evinces the influence of temperature, for although 
it is observed in all the inhabited regions of the globe it increases in 
frequency a8 we approach the equator, and it is in the tropics that 
its rulo becomes constant and permanent. Even in the tropical zone 
it is at places where the annual thermic mean is highest that dyser- 
tory is observed with tho character of a more or less persistent en- 
demic; on the high tablelands and in tho mountains the disease 
appenrs in the form of seasonal epidemics. Kelech and Kiener 
assert thut of all the diseases that prevail among the French popula: 
tion, that which is most clearly and absolutely a disease of the sea- 
sons is dysentery ; the epidemics usually develop and terminate their 
evolution in the middle of the hot season, Ont of 750 epidemics of 
dysentery collected by Kirsch, 529 raged in summer, 187 in antamn, 
4 in win and 25 iu spring. The regional epidemics in Europe 
always begin in the months of July and August, last throughout the 
autumn, aud terminate at the beginning of winter. The estival and 
autumnal character of dysentery is sigualized in an evident manner 
by milita cians. During the Seven Years’ War, Monro al- 
ways saw the disease commence in July, become prevalent in August 
and September, and then abate and disappear. Henbner, a physic 
cian in the German army during the Franco-Prussian war of 1870, 
gives us statistics which render conspicuous the influence of tempers 
ture on the course of dysenteric epidemics. The same fact is 
ized in the medical reports on the wars of Ttaly and the Crimea; bat 
the most important document to be consulted on the character of 
dysentery a8 a disease of the seasons in armies on the march, is a 
doubtedly tho official statistics of the Federal army in the war of the 
rebellion in America, 











- 
The influence of tho seasons is less conspicuous in warm climates, 
especially in places where the annual thermal mean is above 23° 
©. (73.4° F.); there the endemic remains permanent during the 
whole year, with slightrecrudescences in summer; that is what is ob- 
served, for instance, in Senegal, in Cochin China, in the North of Bra- 
ail, in Martinique, in Cayenne, etc, According to Dutrouleau of 100 
deaths from dysentery in Martinique, 18.76 took place from January 
to March, 20.55 from April to June, 27.73 from July to September, 
and 32.96 from October to December. 

Atmospheric vicissitudes and exposure to cold and wet were for- 
merly considered by various observers as causes capable of provoking 
dysentery. This opinion is now completely abandoned. Sudden ex- 
posure to cold when one is overheated, exposure to the night air, the 
‘wearing of wet clothes, sleeping on the damp ground, ete., ean indeed 
provokes derangement of the digestion, a non-specific diarrheic flux, 
putting the system in a bad condition to resist the producing agent, 
and acting, therefore, as predisposing causes. Rains, winds, the 
hygrometric state of the air, storms, and the presence of a greater or 
a less amount of ozone in the atmosphere do not seem to exercise 
any influence on the genesis of dysenteric epidemics and on the 
endemic recrudescence. 


Persona Coxprrions. 


Age.—Dysentery is observed at all ages ; the tables of statistics al- 
‘ways contain a greater number of adulis, because these are more ex- 
posed to the causes of the disease, It is, on the other hand, more 
grave in children; according to Davidson, in 1878 the dysenteric death 
rate of the army at India was 1.73 per 1,000, that of the European 
children was 3.84 per 1,000. Tn Brazil, especially in Rio de Janeiro, 
simple diarrheas are very frequent in children; dysentery, on the 
contrary, is rare. 

Sex.—Both sexes are equally predisposed to contract dysentery, 
Waring thinks that women are more predisposed thin men; other 
authors assert the contrary. Statistical tables generally contain a 
smaller number of women; this is undoubtedly due to the fact that 
they are less exposed than men to the determining cause of the 


Races,—No race enjoys immunity from dysentery; they all pay 

their tribute to it. The liability of the races to contract the disease 

' seems to vary according to the countries in which it is observed, In 

Calcutta, according to Corre, in 1,000 individuals of tho civil popula- 

tion the morbidity is estimated at 0.05 among the Europeans, 0.10 

among the mixed races, and 2.02 among the Hindoos. In Madras, 
Vou. XVI.—17 
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in 1,000 men of the effective service, the fatality oscillates between 
8.90 and 70.30 among the white troops, and between 4.20 and 12.10 
among the native troops. In the United States, according to Harris, 
race seems to be an important etiological factor; in 68 cases collected 
by him only 18 occurred in the colored race. In Brazil, dysentery is 
observed in all the races that constitute the population of the coun 
try; perhaps indeed the black race is the most predisposed, not on 
account of any racial distinction, but because the negroes are the 
most exposed to other predisposing causes of the disease, such as 
defective diet, want of cleanliness and hygiene, etc. 


ACCLIMATION, 


A long sojourn in endemic centres will not confer immunity from 
dysentery; on the contrary, according to some observers, the longer 
the timo of residence of a European in the colonies, the more predis- 
posed he is to contract the disease. In Martinique, writes Rufz, more 
dysenterica are found among the soldiers of the garrison who have re 
mained on the island several years than among the sailors who goand 
come, staying only a short time; the cases are also less grave among 
the latter, In India, writes Davidson, the troops, during the first 
two or three yeurs of thoir sojourn, show a somewhat greater liability 
to the disease than those who have been longer in the country; but 
after the seventh year the deaths from dysentery begin to increase, 
and they go on increasing according to the length of service. This 
will be seen by the following figures, from a table prepared by Bry- 
den, showing the ratio of deaths from dysentery to one hundred 
deaths from all cunses among soldiers, according to length of service: 

Firat year 

Second your, 
First five year 
Fifth to seventh y 
Above seven yours 
Above ten years. 









. 9,6 per cont, 
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This table proves that there is no acclimation for dysentery. 

A first attack of the disease does not confer immunity against new 
attacks; on the contrary, it is very common to see individuals who 
have had five, six, or more dysenteric uttacks. 

Errors in Diet-—Persons who suffer from a want of food, or who live 
on food of bad quality, are the most subject to contract the disaase, 
“Dysentery,” writes Harris, “is a disease preéminently of the poor 
and is almost always associated with filth, bad hygienic surround- 
ings, and lack of proper food." It is constantly observed in famine- 











stricken communities, and was formerly very frequent among the 
slaves in Brazil, According to Gestin, one of the causes that con- 
tributed most to the dissemination of the epidemic in Pont-Aven 
(France), in 1856, was the very defective alimentary hygiene. Accord- 
] ‘ing to Fonquet, in Brittany, during the most violent epidemics, dys- 
entary does not enter the castles and the houses of the wealthy bur- 
gesses, even those sitnated in the heart of the invaded territory; and 
if it does happen to get in, it attacks only tho servants and depend- 
ents, sparing the masters and their children, Ihave observed dysen- 
tery in Brazil in persons of the best sociaty, who live on the best food 
and are surrounded with every comfort; nevertheless, T recognize that 
in this country it is most frequent among the poor, and chiefly among 
h people who live under bad hygienic conditions, or who live on poor 
diet and drink impure water. 
A lack of food and the use of deteriorated or improper food irritate 
the intestinal mucous membrane, provoking catarrh; thus the way is 
opened to dysenteric infection. In like manner the attacks of diar- 
rhoea and enteritis which often precede the appearance of dysentery 
act as predisposing causes. 







Pathological Anatomy. 


The specificity of dysentery, demonstrated by the study of the 
causes that preside over its genesis, is absolutely confirmed by post- 
mortem examination. Thanks to investigations effected in the first 
half of the present century by the physiciana who observed the re- 
gional epidemics in France, and by those who practised in the ende- 
mial zones of the disease; thanks to the excellent descriptions of 
Heubner, Cornil, Kelsch and Kiener, und to the recent contribu- 
tions of Councilman and Lafleur, and Harris, the pathological anat- 
omy of dysentery is perfectly well understood. Tt is true that in re~ 
lation to certain details of the anatomical process the descriptions do 
not completely agree; the opinions emitted are sometimes widely dif- 
ferent, not to say contradictory; but in all the descriptions we find the 
specific and characteristic lesion of dysentery —the ulcer en Lonton de 
chemise of Kelsch and Kiener, the undermined ulcer of Counciluan 
and Lafleur, The divergences observed in the post-mortem exami- 
nations performed by various investigators need not cause surprise 
if we bear in mind the more or loss important réle that microorganisms 
foreign to the disease, normally inhabiting the intestine or reaching it 
accidentally, play in the anatomical process of dysentery. Now the 
concourse of these last factors is not always the same at all places and 
in all individuals; whence certain differences sigualized in relation to 
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the extension and character of the lesion and other details of the 


Process, 

‘The post-mortem examination furnishes somewhat different re- 
sults, according as the dysentery has had an acute or a chronic evo- 
lution; it is, therefore, highly proper to study separately the lesions 
of acute and those of chronic dysentery. 


Acore DyseNTERY. 


Kelsch and Kiener group the lesions under two typical anatomi+ 
cal forms, the ulcerous and the gangrenous, which, according to them, 
correspond to two distinct modalities of the necrosis of the tissues— 
dry necrosis and gangrene, Gangrene of the intestines is considered 
by nearly all modern authors a3 an anatomical character of dysentery, 
chiefly of tropical dysentery. It is signalized in the descriptions of- 
Annesley and other physicians of the first half of the present century, 
but it was chiefly Dutrouleau and Kelsch and Kiener who insisted 
most on the subject. Davidson in a recent work writes: “Grangrene 
of the mucous, or of the mucons and submucous, coats is one of the 
commonest and most characteristic lesions in chronie dysentery.” 
Novertheless, in many localities in the tropics, gangrene of the intes- 
tine has not been observed, or is seen exceptionally, Hunter stated 
that ho had never seon gangrene or abrasions of the villous coat in 
Jamaica, Dutrouleau himself, who considers gangrene a character- 
istic lesion of tropical dysentary, met with it only in the Antilles and 
in Senegal; in Guiana, adds he, the disease is much milder. In 
Brazil, and chiefly in Rio de Janeiro, gangrene is very rare; I have 
nover had occasion to observe it, though numerous cases of acute 
dysentery come under my attention every year. If we pass from the 
tropics to the temperate regions we shall see that the dysentery 
which develops in staull seasonal epidemics is exceptionally accom 

panied by gangrene; the same, however, is not true in regard to 
the epidemic dysentery of armies on the march, where the crowding 
and the surrounding conditions pollute the soil and air. Since then 
wangrene of the intestine is rare and exceptional in many localities 
where dysentery prevails endemically, and since in others it is ob- 
served only under certain and determined conditions, it does not 
appear to ie logical and rational to regard it as of a nosographical 
character, 18 a specific lesion of the disease. Gangrene is certainly 
not a lesion determined by the ameeba dysenteriw, but is rather owing 
to the action of bacteria foreign to the dysenteric process, and it must 
therefore he regarded as a complication of the dysentery and not as 
a specific lesion, I shall describe only one anatomical form of acute 


; 
¥ 





PATHOLOGICAL ANATOMY, 261 


dysentery, the ulcerous form, which, according to the case, is more 
or less extensive and intense, and is sometimes complicated with 
gangrene, 

‘The peritoneum may be perfectly normal, but in most cases it is 
highly injected or cloudy. Inflammation of the peritoneum is fre~ 
quent when the disease is complicated with gangrene; the peritonitis 
is almost always consecutive to a perforation. It may be partial or 
general; in the first case, if there is a perforation, a collection of pus 
will be found at that point, circumscribed by adhesions to the intestinal 
folds which are themselves agglutinated together; in the second ease, 
which is the most frequent, pus is found in the peritoneal cavity, some- 
times in considerable quantity, or there is a dark liquid with a strong 
fecal odor. Tho intestine is generally found to be contracted and of 
arosy color. When there is gangrene, the large intestine is volumi- 
nous and distended by gases; on ita external surface are sometimes 
found circumscribed patches of a dark red or brown color and perfo- 
rated in the centre; these patches correspond to eschars involving 
the entire thickness of the wall; at some points these walls are thick- 
ened, but at others they are so thin and friable as to be easily broken 
during removal. 

Tho intestinal cavity contains ordinarily semisolid fecal matter, 
or liquid matter holding mucus in abundance, blood, and bile, Tho 
lesions are usually found throughout the entire large intestine from 
the rectum to the emcum, but do not go beyond the ileocmeal valve; 
in some eases, however, the small intestine is involved, the lesions 
extending to the last portion of the ileum. ‘The starting-point of the 
dysenteric process may be the cecum or the rectam; commonly the 
lesions have a descending course and become graver and deeper as 
they approach the rectum, Bérenger-Féraud says that in tha An- 
tilles the disease generally commences in the emenm and ascending 
colon, while in Cochin China it is more common to see it begin in the 
rectum or sigmoid flexure. 

‘The large intestine is always found to be thickened; this thieken- 
ing, which is more or less pronounced according to the cases, some- 
times involves all the coats, predominating, however, in the sub- 
mucosa; at other times it remains confined to tho submucous cont. 
‘The surface of the mucosa, when washed, presents a bright red color 
at some points and a dark red color at others; it shows elevations and 
depressions corresponding to the folds of the mucosa, which are more 
voluminous and thick than in the normal condition. Over the mu- 
cous membrane are disseminated small red nodules of various sizes, 
from the size of a grain of flax to that of a pea; besides these small 
elevations are found more or less numerous ulcers of yarious forms 





tubercle of a reddish color, and not larger than o 
in diameter. In this stage there appears a small 
with a small depression, which gradually u 

the contents of the little tumor, I have found it a 
stance. ‘Tho pustule is seated under the villous 
and the muscular coat, As the opening enlarges the 

prominent and the base rough and seabions. From the 









form » rough, unequal, ulcerated surface with a hard and 
base, Sometimes they appear like a small eating ulcer, in w! 
prominence of the edges gives an appearance of a loss of sub 
as if the villous coats were entirely removed.” ; 
According to Kelsch and Kiener, the small nodules, when 
have a uniform red color and a somewhat soft consistence; w 
old, they have a firmer and more friable consistence. Their 
transformed into a small, dry, yellow eschar, which in a m 
vanced stage embraces all the central part, and falls ont in a 
similar to the core of a furuncle, In some cases the f 
is not so clearly defined; the lesion presents itself as a yellow, 
able, and dry eschar, which, at first small and superficial, grad 
inereases in size and depth. Kelsch and Kiener are of opinion : 
theso uodosities, which they call dry eschars, represent the i 
lesion of dysentery. Histologically there may be disti 
them three zones; the central zone corresponds to the yell 
friablo portion, in which no distinct anatomical element is 
met with and only a granular matter which is refractory to 
ing-agents. Tn the middle zone are seon the alementa of the 
still retaining its form, but dead; the epithelia of the mucosa: 
transformed, deprived of nuclei, and stain highly with carmit 
fixed colls of the connective tissue aro pale, without auclei, Mr 
often reduced to granular detritus; in certain cases the tissu 
infiltrated with leucocytes and has the characters of necrosis: 
other cases the sanguineous extravasations fill all the 
the tissue, In the external zone, which is more or less e 
moro or less diffuse, according to the caae, may be re 
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characters of edema with fibrinous coagulation of the lymph in the 
interstices of the connective tissue; this tissue is still alive; a few 
thrombosed vessels haying vitroous walls, however, are found in it 
seattered here and there, and some dead cells, This odema is some- 
times attended with hyperwmia, diapadesis, and hemorrhages. 

According to Councilman and Lafleur, the surface of the mucosa 
presents sharply circumscribed, projecting nodular thickenings of 
various size, in which are observed cavities filled with a gelatinous 
pus, communicating with the surface of the mucous membrane by 
small openings, frequently no larger than the head of a pin, but 
sometimes much larger. Thera are also sinuous tracts, sometimes 
representing an extension of the cavity, sometimes communicating 
with neighboring cavities, all filled with the same glairy gelatinous 
material, 

The ulcers are seated chiefly on the folds of the mucosa; they are 
commonly oblong and lie transversely to the great axis of the colon; 
they may be also circular, sinuous, or irregular, They vary much 
in size, some not being larger than a pin’s head, while others some- 
times assume a diameter of two inches, Intermediary sizes are more 
frequent, Not infrequently a great many small ulcers are seen to- 
gether and meeting at ono point, which gives to the tissues the aspect 
of a skimmer or honeycomb, As regards the depth, the ulcers usu- 
ally extend through the submucous coat; sometimes, however, they 
only involve the mucosa; exceptionally the floor of the ulcer is found 
to be formed of the thickenad peritoneum. In the larger ulcers the 
muscular coats are frequently dixsected up for aome distance. When 
the ulcer embraces only the mucosa, which is not very common, the 
submucous coat is always affected; it presents itself swollen and 
«edematous, not only at the baso of the ulcer, but at neighboring 
points which do not correspond to ulcerations of the mucosa. 

Ordinarily the ulcer, after having perforated the mucous eoat to 
an inconsiderable extent, reaches the submucosa and then spreads 
along the surface a certain distanco, undermining the mucosa above, 
which is relatively healthy. The appearance of these ulcers is very 
characteristic. More or less considerable sloughing of the mucosa 
may take place, and also fistulons tracts ure formed, which cause sev- 
eral neighboring ulcers to communicate, Growing in the submucosa 
by gradual softening and disintogration of tho tissuc, a veritable 
molecular destruction, the ulcer generally finds a barrier opposed by 
the muscular coat. Nevertheless, the upper layers can, in certain 
eases, become necrotic; the cellular infiltration then spreads to them, 
and the process of destruction advances und involves all the muscular 
cout; masses of muscular tissue slough off and are found in the stools. 
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According to Harris, at the centro of the ulcers the muscularis mu- 
cosm is always broken down, but it suffers much less than the tissue 
beneath, and may be often seen to extend in a comparatively healthy 
condition beyond the mucosa, thus covering the broken-down tissue 
beneath. That part of the muscularis mucos@ which hangs over the 
ulcer is swollen, and towards the free end the fibres are granular and 
their nuclei are for the most part gone or entirely absent. 

On the surface of the uleers there is always found a gelatinous 
material which can be wiped away, leaving the ulcer clean. When 
examined fresh under the microscope it is found to contain amebie, 
large round swollen cells, red corpuscles, and pus cells. These cells 
are also found scattered through the thickened tissue of the submu- 
cosa, being more numerous at the points where the morbid process 
is more advanced; they seem to be comnective-tissue cells which 
have become free by softening of the tissue around them. 

Sometimes tho base and sides of the ulcers, as well as the fistu- 
lous tracts, are covered by a homogengous refracting material, dis- 
posed in bands in the form of a reticule, with oval meshes, of about 
the same size and containing leucocytes and lymphoid cells. Aceord- 
ing to Kelsch and Kiener, they are leuocytes which accumulate in 
more or less donse agglomerations, and then, undergoing a vitreous 
transformation, conglomerate to form reticulated pseudomembranes, 
adhering to the wall and similar to diphtheritie pseudomembranas. 
According to Councilman and Lafleur, the reticulum seems to be 
rather a form of degeneration of the connective tissue; in sections 
stained with Weigert's fibrin stain it remains uncolored; it forms a 
smooth covering to the edge of the ulcer, and extends in places some 
little distance into the tissue beneath; it especially involves the walls 
of vessels in its vicinity. 

The blood-vessels always present more or less marked lesions; 
they are frequently thrombosed. Tho walls of the arteries are thick- 
ened and infiltrated with round cells, and there is an active prolifera- 
tion of the cells of the endothelium; in the arteries are often found 
the alterations of obliterating endarteritis ina more or less marked 
degree, The walls of the veins are likewise infiltrated with round 
cells and undergo regressive degonerations, which facilitate their 
rupture. According to Harris an amoba may occasionally be seen 
in the act of penetrating the walls of the veins, part of the body 
being within and part without the lumen of the vessel. The lym- 
phatics are always dilated. 

Tho lesions of the mucosa, at a certain distance from the uloers, 
are in general little accentuated, Very intense hypermmia of the 
tissue is noticed, particularly in the superficial layer, hyperseere- 
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tion of mucus, accumulation of leucocytes, and frequently interstitial 
hemorrhages. The layer of epithelium on the surface is commonly 
_ wanting; the glands aro dilated and their calyciform cells are full of 
mucus. At the edges of the ulcers the blood-vessels are dilated and 
contain numerous leucocytes. According to Councilman and Lafleur, 
in the cases characterized by the formation of cavities in the submu- 
_ cous tissue, the roof of the cavity is often entirely covered by a new 
formation of epithelium which had grown downwards from the mucous 
_ membrane. In most of the ulcers there was not only this prolifera- 
tion of the epithelium, but the entire mucous surface was folded and 
turned in over the ulcer. The amebw are frequently found in the 
_ lower part of the mucous membrane, between aud sometimes in the 
glands. Thosolitary follicles, at a distance from the ulcers, are more 
or less normal; in the neighborhood of the ulcers they ara swollen, 
hyperemic, and a little softer than in the normal state. The role 
they play in the phlegmasic and ulcerous process seems ta be pus- 
sive. 
According to Councilman and Lafleur, it is possible to divide the 
ulcers into four forms: First, ulcers characterized by purulent infil- 
tration, softening, and cavity formation in the mucosa; these have a 
small opening on the mucous membrane, and often communicate with 
neighboring ulcers by passaxes in the submucosa; Second, ulcers 
with slight undermining of the edges representing simply excava- 
tions in the thickened submucons tissue; Third, ulcers with smooth 
sides and clean bases; Fourth, ulcers with extensive sloughs adher- 
ing to the sides. Harris describes two anatomical forms of ulcers 
found in dysentery. In the first, which is the most frequent and 
may be considered the typical intestinal Jesion of the disease, changes 
in the submucosa may be traced in advance of the surface ulceration 
for quite a distance, thus undermining the comparatively healthy mu- 
cosa above. In the second, the ulcers increase in siza by gradaal 
softening and breaking down at the surface, never by necrosis and 
sloughing of tho underlying tissues. ‘They somotimes do not extend 
deeper than half through the mucosa, but generally reach into the 
submucosa; they rarely extend to the circular museular layer, and 
never deeper. These nlears never contain amcebre. 
It is difficult to say precisely what is the starting-point of the 
ulcers and how they begin. According to Kelsch and Kiener, the 
initial lesion of ulcerous dysentery is the dry eschar, that is, the 
necrosis of a circumscribed portion of the intestinal wall, involving 
sometimes at once the mucosa and part of the submucosa, but oftener 
progressing slowly from the surface downwards. ‘They compare it to 
that dry necrosis in which the form of the elements is momentarily 
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maintained, to which Cohnheim gave the name of necrosis of congu- 
lation. The eschar either separates from the underlying tissue all 
at once, or comes off little by little, and thus the ulcer is formed. 

According to Councilman and Lafleur, the process is essentially 
ons of advancing infiltration and softening in the sabmucous and in- 
termuscular tissue, with subsequent necrosis of the overlying tissue. 
‘The ameebe reach the submucosa, producing but few lesions in the 
mucous membrane, and the essential changes are produced in tho 
submucosa, the mucous membrane being attacked from below, So 
far as could be sean, the changes which they produce in the mucous 
membrane are an cadema with some fibrin formation and occasion- 
ally necrosis. The cdematous tissue then softens, the mucous mem- 
brano ia broken through, and the ulcer forms. 

When dysentery is complicated with gangrene, besides the uleer 
described, there are others with a gangrenous character. The gan- 
greue is not limited to the uleers; on the brown or reddish mdema- 
tious mucosa are found gangrenous patches, more or less rounded, 
of a dark color, soft, moist, of a characteristic odor, and of various 
sizes, sometimes being as large as the palm of the hand or even 
larger, and occupying a large segment of the intestine. On incising 
theso patches the gangrene is seen to have invaded slso a part of the 
submucosa, the latter being infiltrated with pus, a purolent sanies 
running from it. ‘The mucosa is detached over a considerable area; 
during life entire segments of the intestinal mucosa are detached and 
eliminated by the dejections. Haspel, who gave a good description 
of the submucons phlegmon, writes: “When the suppuration of the 
submucous connective tissue has invaded a large extent of the intes- 
tine, the mucosa is detached in large pieces, sometimes from the 
whole circumference of the gut, in the form of tubes, formerly mis- 
taken for fulse membranes.” 

When the gangrenous eschar is detached and falls off, it leaves a 
suppurating ulcer with a soft and ragged bottom, which continues to 
spread. Sometimes it extends superficially, and spreads along the 
submucosa to a cortain distance, the lesion of the mucosa remaining 
stationary; moro or less extensive separations of the mucosa are thus 
produced; sometimes it extends in depth, invading the muscular and 
the serous coats, and determines perforations of the intestines, at- 
tended with acute peritonitis. The gangrene may also develop in 
a preosisting uleer and then it increases in surface and depth the 
losses of substanca occasioned by the former process. In Kelsch 
and Kiener’s book thera is an illustration representing this associa- 
tion; in the centre of a gangrenous ulcer is a dry and cohering eschar 
attached to the base of the ulcer hy a slender pedicle. 
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Carosio Dysenterr, 


On opening the abdominal cavity, the peritoneum is found thick- 
ened and presenting a diffusa slaty pigmentation; areas of adhesive 
peritonitis attach the large intestine to the wall of the abdomen 
or to the neighboring organs, with or without displacements, An- 
nesley insisted much on these deformations and displacements pro- 
duced by the adherence of the intestine to itself and to the neighbor- 
ing viscera. Cicatricial narrowings are not infrequently observed 
along the tract of the intestine, almost always attended with dila- 
tation of the portion situated above. ‘The intestine is ordinarily pale 
with slate-colored spots; its walls are thick, hard, and resistant to 
the tonch. Tho intestinal surface presents a pale rosy or slate color. 
When death results from an acute attack, more or loss intense hyper- 
emia is observed, as well as other lesions, already siznalized. 

Ordinarily in chronie dysentery the ulcers met with are in differ- 
ent and even extreme stages of thoir anatomical evolution; along with 
faruneulons nodosities and small ulcers in a stage of formation are 
found old ulcers with flat bottom and callous edges; along with ex- 
cavated ulcers in a progressive stage are found cicatrices. Tu most 
cases the ulcers are discrete and assembled in groups separated by 
more or less extensive healthy segments of tho intestine; sometimes, 
however, in certain portions of the intestine the ulcers become con- 
‘fluent and are attended with diffusa lesions whieh occasion grave 
disorders. The old ulcers may be round, elliptical, transverse, or 
serpiginous; they have thickened and callous edges. Sometimes 
they are superficial, showing a greater tendency to spread on the sur- 
face than in depth; they involve the mucosa and part of the submu- 
cosa; they rarely extend to the circular muscular layer. In the 
neighborhood there are no hyperemia and no @dema; there is, how- 
ever, an increase of fibrous tissue. Others presont themselves with 
the characters of the undermined ulcers already doseribed, having 
stopped in their evolution and begun to undergo a process of repara- 
-tion. The lesions predominate then in the submucosa and may in- 
volve the muscular layer. ‘The increase of fibrons tissue in the neigh- 
borhood of the ulcers indicates in theso cases the chronic nature of 
the process, 

The mucous glands are found dilated and full of mucus; the epi- 
thelial cells in them are fullof mucus. In some placos are seon glan- 
dolar cysts of considerable size, probably formed by the confluence 
of neighboring glands. In other places the glands almost disappear, 
only traces of them being found; the mucosa is found to be thickened 
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and filled with round cells. The submucosa is always found thick- 
ened; in some places it is edematous and in almost the whole of its 
extent it is transformed into dense fibrous tissue which predominates 
chiefly at the situation of the cicatrices, of the narrowings, and of 
the ulcers in which the process of raparation has begun. 


CroarizaTion or THR ULOEns, 


In acute dysentery the ulcers do not always present an invad- 
ing and destroying tendency; frequently, after a progressive evolu 
tion of variable duration, the necrosis becomes limited and the ulcer 
undergoes a process of repair, which may terminate by the forma- 
tion of a cicatrix. In chronic dysentery this process is more easily 
appreciated, because in post-mortem examinations, along with the 
ulcers in activity, some ara found undergoing cicatrization and others 
already cicatrized. It is easy to understand that the peristaltic 
movements of the intostines and the irritation caused by the pas- 
sage of the feces must render difficult and retard the cicatrization. 
The repair seems to be effected by the formation on the surface 
of the ulcors of a layer of embryonic tissue more or less rich in ves- 
sels. According to Kelsch, the embryonic tissue is sometimes want- 
ing, and the base of the cicatrized ulcer is constituted by a fibrous 
tissue, If the loss of substance has been small the cicatrix is repre- 
sented by « bluish or pigmented spot; the cicatricial retraction 
the neighboring mucous membrane over the ulcer. If the loss of sub- 
stunce was Jarge, the healthy mucosa over the ulcerated submucosa 
becomes depressed and engrafted over the base of the ulcer; the place 
occupied by the part of the mucosa destroyed by the ulcerative proc- 
ess is supplied by embryonic tissue with a tendency to fibrous organi- 
zation. 


‘Lysions or OTHER Orcans. 


Liver.—Tho liver is often found eltered; its lesions, however, 
vary a great denl in different individuals, and it may be said that 
they vary likewise with the localities and the epidemic epochs. An- 
nesley and nearly all the French authors who have treated of tropical 
dysentery mention hyperwmia and tumefaction of the liver as a con- 
stant lesion in the acute forms of the disease. During the life of 
patient the increase of the volume of the liver is not often obser. 
and in many cases which terminate by recovery the patients do 
mention any symptom denoting an hepatic alteration, whence it 
be concluded that the liver suffered no lesions, or if any, that 
were so small as not to trouble sensibly the action af the organ, a 
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were quickly repaired. In post-mortem examinations the liver is 
sometimes found perfectly normal. In chronic dysentery it is gener- 
ally found diminished in volume and atrophied, weighing from 1,000 
to 1,400 gm. In the acute forms of the disease it is found of « nor- 
mal size or a little broader; sometimes congested and of a dark red 
color, at other times pale and in some cases of a dark yellow color, 
When dysentery is complicated with gangrene, the liver is almost 
always found greatly increased in volume, tumefied, soft and friable, 
and of a dark color with yellowish spots, some of which are raised 
above the surface. Histological examination reveals the presence of 
a superabundance of fat in the hepatic cells, and a great many small 
round abscesses are fond disposed around the capillaries. These 
abscesses are of pywmic origin, very probably resulting from micro- 
bie embolism. Together with these abscesses may be found others, 
differing widely from them by their seat and size and the nature of 
their contents; they are the dysenteric abscesses of the liver, most 
frequently met with in acute dysentery without gangrenous compli- 
cation and in chronic dysentery. 

The dysenteric abscesses may be small, of medium size, or large. 
‘They vary extraordinarily in size; the small ones ara less than a cen- 
timetre in diameter and may even be almost microscopical; they are 








‘Fro. 10.—Abscers of the Liver. ‘The liver tissue ls meorotio wut jovad 

Tn the neighboring lobules the capillaries are seen to bo greatly: 
seated chiefly in the right lobe of the liver near the surface; in some 
cases they are a little deeper, Sometimes they are separated from 
the capsule by a narrow portion of hepatic tissue; in most cases 
they are found immediately below the capsule which at these points 
is slightly thickened. The contents of these abscesses is a transln- 
cent, viscous liqnid, containing # few pus cells or lencocytes, a few 
zed blood corpuscles, broken hepatic cells, » yrent quantity of granu- 
lar fatty matter, and numerous amocbe in active motion. According 
to Councilman and Lafleur, it cannot be said that there is a dofinite 
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wall in these abscesses. The liver tissue passes gradually into the 
abscess, and the contour of the edge is most irregular, sometimes ex- 
tending into the liver tissue for a distance of several lobules. In all 
cases wherever the abscess encroaches upon the intralobular tissue, 
this gives way before the destractive process, and the abscess extends 
further, Tho portal tissue offers much more resistance and the ab- 
scess extends around it. Around the small abscesses the hepatic 
tissue is usually paler than when in a normal condition. In the 
neighborhood of these abscesses and sometimes all through the liver 
is found an extensive necrosis of the hepatic cells. Councilman and 
Lafleur minutely described this alteration to which they attach great 
importance. According to them, the necrotic cells in the neighbor 
hood of the abscesses rapidly lose their shape, soften, and beeome a 
part of the general abscess contents, The softening extends into the 
parenchyma and around the unaltered portal tissue, which is in this 
way soparated from tho surrounding tissue, and forms a solid mass 
in the abscess, 

The middle-sized abseasses are found beside the small ones; some 
times the liver contains only one; ordinarily there are mare, from 
five to fourteen being found scattered about; they commonly measure 
from one to five centimetres in diameter; their favorite seat is like- 
wise the right lobe, and they are oftener superficial than deep, Their 
contents are identical with those of the small abscesses, perhaps 
little less translucent; their walls are fibrous. In their neighbor 
hood the hepatic tissue is nearly always congested and firmer than 
normally; sometimes new formation of connective tissue is observed, 
a8 well a8 dilatation of the blood-vessels and bile ducts, and some- 
times a new formation of ducts. 

Tho lire abscess, also culled tropical abscess of the liver, is 
mostly observed in chronic dysentery, When the disease has an 
acute evolution and terminates by recovery, the large abscess may 
be observed during convalescence; whon acute dysentery terminates 
in death, it is exeeptional to find a large abscess. In most eases it 
i und may be accompanied by small abscesses in the neigh- 
in some cases, however, two, three, or four voluminous ] 
abscesses aro fonnd scattered about the gland. Its favorite went is i 
the right lobe of the liver; in eighty per cent. of the cases it is loca! 
ized there, in sixteen per cent. it is found in the epigastric lobe, au 
in four per ¢ in the middle lobe. Its size varies a great de 
there are cases in which the whole of the right lobe of the liver 
found almost entirely destroyed, the capsule constituting in mi 
points the only wall of the abscess, Ordinarily a large abscess ¢ 
tains between 400 and 600 grams of pus, but this quantity va 






























PATHOLOGICAL ANATOMY, am 
tho sizo of the abscess; it may be smaller, larger, or even much 

_ Annesley relates, for example, various cases of abscesses 
contained as much as three litres, or six pints, of pus. Dr. 
‘Alexandre del Rio says that in Chili it is not exceptional to obtain 
b the first punctare or opening of the abscess from five to eight 

(quarts) of pus. Lavigerie and Haspel found foci containing 
eight litres, and Toman, quoted by Labadie-Lagraye, observed 
n Liverpool an abscess from which were extracted eighteen litres 


pus. 
The contents of these abscesses cannot be exactly described as 
pus, although very similar to it. We find a liquid, sometimes creamy 
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greenish. Microseopi- re ee Cre 
cal examination re- Bs Cee - 
veals the presence of — yyo, 11.—Amobe froman Abscess of the Liver. 724, 
a few pus cells, a great 
ipantity cf fatty gramiles and niccotio and deatioyod hépatte celle, 
a few red blood corpuscles, a grent many amacbe, and sometimes 
cocci and bacilli, 
The abscess once established, it grows in two ways; first, by the 
softening and liquefaction of the surrounding tissue, which is alrendy 
_ for the greater part neerotie; second, by the formation of small, sep- 
arate abscesses in the neighborhood, which soon become a part of 
the large one. This last possesses well-defined though very irregular 
walls; these aro anfractuous, giving insertion to villosities and rami- 
fied fibrovascular filaments; sometimes they have a ragged appear- 
ance. The internal face is covered with a smooth soft membrane of 
embryonic structure. 
Figs. 10 and 11, for which I am indebted to my learned colleague 
A. Lutz, refer to a caso of abscess of the liver observed by him in 
Paulo. In Fig. 10 the tissue of tho liver ia seen necrotic and in- 
Dy leucocytes and ameebe; the capillaries ara much dilated, 
n Fig. 11 the amebm are seen under a higher power. 
‘The tropical abscess of the liver may issue externally, or it may 
into the lungs or stomach or any part of the intostinal canal, 
or even into the adjacent serous cavities; but it shows a much greater 
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tendency to burst into the long than into the bowel or peritoneal 
cavity. 

Lungs.—In acute dysentery, and chiefly in dysentery with gan- 
grene, the lungs are found altered. These lesions, 
tion of the dependent parts, hypostatic pneumonia, eto.—are in no 
way specific. When an hepatic abscess bursts into the lung, more or 
Jess pronounced lesions are found there, affecting the pleura, the 
bronchia, and even the pulmonary alveolus. According to Council- 
man and Lafleur, abscesses secondary to abscesses of the upper sur- 
face of the liver are sometimes found in the lang. 

Kidneys and Spleen.—The kidneys and the spleen are commonly 
found normal in acute dysentery, but diminished in volame and 
somewhat atrophied in chronie dysentery. In some acute cases the 
kidneys may ba found altered. Kelsch found them increased in vol- 
ume, congested, and presenting the character of diffase nephritis. 
Generally, however, the changes are limited to a dilatation of the 
vessels and a cloudy swelling of the tubules with slight fatty de 
generation. 

Cellular Tissue and Muscles.—The external habitus reveals emaci- 
ation, which may ba extremely pronounced when the dysentery has 
had a somewhat long duration. The tissues are found bloodless and 
dry, the subcutaneous adipose tissue disappears, and the museles are 
atrophied. In chronie dysentery there is sometimes cedema of the 
lower members. 


Symptoms. 


Having for its anatomical substratum an ulcerous inflammation 
of the large intestine, dysentery must be clinically expressed by symp- 
toms indicating the snffering of the affected part and of the other ar- 
gans having close anatomical connections or functional solidarity with 
it. Indeed the principal and most characteristic symptoms of the 
disease are furnished by the digestive apparatus and chiefly by the 
examination of the intestines and feces. These symptoms, however, 
vary in a very sensible degrea according as the disease follows an 
acute or a chronic course, hence the convenience of describing acute 
dysentery and chronic dysentery separately 


Acots Dysentrry. 


Acute dysentery may begin suddenly, without premonitory sym 
toms. The patient, in the enjoyment of apparently good health, 
suddenly taken with abdominal colic and diarrhcea attended orr 
with cold chills, vague pains through the body, and fever; the sto 
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are at first abundant, frequent, and watery ; shortly after, they become 
less abundant, mucous, and contain blood. In the great majority of 
cases, however, the attack is preceded by premonitory symptoms, 
which vary greatly from one patient to another; sometimes tho pa- 
tient complains during several days of loss of appetite, a general feel- 
ing of uneasiness and futigue, alternation of constipation and diar- 
rheea, ete.; sometimes the commencement is marked by febrile or 
-apyretic gastric derangement, with nausea and vomiting; sometimes 
is a real indigestion, provoked by a cold or by indigestible food, 
coming on in the middle of the night; and sometimes it is 
a simple or bilions indolent apyretic diarrhoea, the first cause of 
which the patient cannot determine, 
The Stools.—Whether preceded by premonitory symptoms or 
not, dysentery is usually expressed at tho beginning by a more or 
less violent irritation of the mucosa of the large intestine; the hyper- 
secretion of Lieberkiihn's glands is shown by the mucous dejecta. 
The mucus is excreted in the form of vitreous, semitransparent, 
gelatinous, colorless or whitish masses, sometimes tinged with blood, 
_ and sometimes having a greenish color by being mixed with the bile, 
and always rich in leucocytes and red blood corpuscles. 
‘When the disease is once established, the evacuations increase in 
frequency, the patient goes to stool from twenty to seventy times dur- 
ing the twenty-four hours, and sometimes even oftener. The calls to 
stool become more and more frequent, and are preceded by rumbling 
and colicky pains accompanied by strdining or tenesmus. The mo- 
tions which at first were abundant are now seanty; after painful 
efforts, the patient is able to expel a small quantity, about » tea- 
spoonful, of pure mucus or of mucns mixed with blood, and in some 
‘rare cases a few hard masses of focal matter or seybala. The dejecta 
do not always exhibit these characters; as the disease develops, they 
change their appearance and vary considerably in frequency, quan- 
tity, consistence, and character, not only according to the greater or 
less severity of the intestinal lesions, but also from day to day in 
individual cases; not infrequently great differences aro observed in 
the dejecta of the same day. Intermissions and exacerbations of the 
diarrhcea are sometimes observed in the course of the dysentery. 
During one, two, or three days the patient has no evacuation and 
he feels well, supposing himself cured, or complains ouly of slight 
pains along the region of the colon; thon the diarrhoea returns, pro- 
coded by violent colics and accompanied by tenesmus. At other 
times, during several days, the stools seem to be in a way to regain 
their normal appearance and consistence; the patient has only one 
or two motions a day, and without colic; the fwces are soft or even 
Vou, XVL—18 
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formed. The periods of exacerbation may begin gradually or 
abruptly, and may last for two days, a week, or even longer, accori- 
ing to the case. The variety in the appearance of the dejections and 
their irregularities constitute characteristic features of dysentery. 

The stools may be simply mucons, that is, composed of trans- 
parent or whitish mucus; this appearance is observed chiefly at the 
outset of the disease; the mucus is found diffluent or as yiseous 
masses or gramous flakes, and sometimes exhibiting the appearance 
of rolled-up membranes. The mucus is almost always mixed with 
blood, and the stools are muco-sanguineous; after great efforts the } 
patient evacuates a small quantity of matter, resembling in volume } 
and appearance a bit of phlegm, and composed of viscous muons with 
atreaks of blood, or of a rosy tint. In some cases the dejections are 
hemorrhagic, that is, constituted of almost pure blood, either red and 
fluid or dark and coagulated. They may be muco-bilions or purely 
bilious; in the latter case they contain mucus in small quantity and 
avo a little more abundant and fluid; in both eases they are more or 
less greenish, aud microscopic oxamination reveals the presence of & 
small quantity ofblood. Atother times the dejecta lose their viscous 
character, become more watery and abundant, and are constituted 
by a serous or sero-sanguinolent liquid; they are of a reddish or 
brownish color and resemble meat-washings; floating about in them is 
found a shreddy and finely divided material of a grayish or reddish- 
brown color. 

When the evolution of dysentery is complicated with gangrene, 
the stools assume a special gangrenous aspect; they are serous, of a 
dark brown or reddish-brown color, and contain in addition to finaly 
divided mombranons threads, larger and thicker masses of necrotic 
tixsno of a grayish or black color; fragmenta resembling flesh are also 
found in them, infiltrated with blood and pus. The gangrenous de- 
jecta aye an nubearably offensive odor, sometimes resembling the 
smell of a corpae; and by this odor alone it is often possible to make 
the diagnosis of yungrenous dysentery, 

Amelie ave almost always found in every variety of dysenteric 
stools, inevery period of the disease, being usually most frequent in 
eases in which the lesions are most-extensive. 

The secretions of tho small intestine are almost always modified 
from the beinning of the disoaso, whether the secretory derange- 
ment is one of the eonseqnences of the general intoxication, or, a3 
mora probable, it is provoked by reflex irradiations whose starti: | 
point isin the colon. The bilious secretion suffers also; during + 
premonitory stage bilious vomiting and motions are sometimes + 
served; then there is, so to spenk, a suspension of the bilious exer 




























275 


stools in many cases do not con- 

some patients a subicteric coloration of the 

and the chemical examination of the urine 

yeaa! biliary pigment; it seems that in these cases 

e is stasis and reabsorption. The acholia and stasis are often 
abundant bilious fluxes which modify the character 

‘ing them bilions, muco-bilious, or sero-bilious, 

of the most frequent and important symptoms of acute dysen- 

- is the abdominal pain; it may even be said that it exists in all 
with greater or Jess intensity. Usually the pains are felt as 

or intermitting tormina when there is a call to stool; these 
begin about the umbilical region and extend downwards, acquir- 
greatest intensity in the left iline fossa; after the evacuation they 
and cease. In the most severe cases, or those of medium 

ity, they are frequent and come on independently of a desire to 

to stool, when the patient moves about in the bed, or even sponta- 

» These abdominal pains are sometimes so violent that the 

nt has to lie atill, for fear of their being intensified by the least 
joverment; he maintains a dorsal position and relieves all his uecessi- 
ties inthebed. The pains are sometimes localized about the abdomen, 
tho right hypochondrium, below the liver, in the right fossn, 
the umbilical region; in most instances, however, they are seated 
ate left side, along the tract of the colon and in the let 
" s they are generalized throughout the abdomen. 













e tract of the colon may be painful. In mild cases pressure with 
6 fingers excites pain only when made in the left iline fossa. 
ng the periods of intermission of the diarrheal flux the spon- 
ous pains diminish and disappear to return with exacerbation; 
n, even during the intermissions, strony pressure exerted on the 
r excites violent pains. In gangrenous dysentery the pains, 
which aro intense at first, go on decreasing as the disease progresses, 
disappear when the destruction of the mucosa is complete; pres 
sure may then elicit few or no signs of suffering. According to Da- 
u, in some very grave cases thero may be « total absence of 
colic from the beginning of the disease, 
pores teaportant symptom of dysentery, and one which is ex- 
; it consists 
lon, accom 
by imperious calls to stool and extraordinary efforts, which 
g about the expulsion of a small quantity of fixces, In grave 
the tenesmus consists in a special sensation of intense pain, 
and drawing that the patient feels in the anus; to the painful 
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spasm in added some cases paralysis of the sphincter and the 
vator ani; the orince remains open and tho straining and 

become almost continuous; the efforts to stool may cause a 
of the mucosa, The tenesmus varies considerably in intensity in 
ferent patients and even in the same patient from one day to 

as a rule, the smaller the quantity of fwces evacuated the more 

and unbearable is the tenesmus; when asaline purge is administered, 
the dejections becoming more abundant and fluid, the tenesmmus 
minishes considerably. According to Dutrouleau, in the torrid 
the tenesmus is often wanting, or when existing has a passing 
tion, and there may be a burning sensation instead. 

Latleur confirm this statement. In Brazil the tenesmus is i 
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‘Cuawr No, 1.—Represanting the Temperature Curve tn a Case of Dysentery of Medina Imeniy. 


at least, I have never failed to observe it in a single case of acute 
dysentery. In grave cases the tenesmus extends to the neck of the 
bladder and is accompanied by dysuria or even strangury. ‘The com 
dition of the patient then becomes pitiable; the straining is often 
agonizing and provokes cries, a convulsive tremor of the limbs, and 
somotimes fainting. 

‘Tho tenesmus, the abdominal pains, and the particular nature, al- 
ady a scribed, of the alvine dejections constitute the cardinal symp 
f dysentery; to these are to be added many others which ae 
ees constant or which vary in different cases, 

In many cases, chiofly in times of epidemic, the disea-- *-+ 
with cold chills and fever; the latter is never very high un 
are complications, and ceases at the end of two or three 
mild cases fever is rarely observed in the course of the @ 
casos of medium intensity, however, there is always a slig] 
of tomperature (37.5°-38° C., 99.5°-100,.4°F.), coming on 
in the afternoon; the feverish condition is aggravated wher 
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.and the tenesmus grow worse or when the liver is involved (hy per- 
or abscess). The variation of temperature and the typo of the 
wv arenlways irregular. The accompanying chart shows the prog- 
of the temperature in a case of medium intensity observed by 

ein January of this year, and terminating in recovery. 
, at the beginning of the disease, there is gastric de- 
ement with logs of appetite, nausea, vomiting, foul tongue, pain- 
tension of the epigastrium, ete. In mild cases the appetite is 
n retained and the gastric functions are performed perfectly well. 
severe cases, or in those of medium intensity but of long dura- 
, there is more or less accentuated anorexia, great thirst, and the 
is sometimes covered with a white coat, and is sometimes red 
| irritated. Vomiting may come on every now and then, almost 
8 coinciding with the administration of medicines or the taking 























The urine is scanty, of acid reaction, and of high specific gravity, 
with an excess of urea and uric acid and a diminution of the chlo- 
sometimes it contains biliary pigmont. In cases of medium 
ity the urine is slightly albuminous, and in severe cases a 
examination reveals the presence of indican and a sensible 
1 n of urea. 
In many patients a careful examination of the liver during the 
6 evolution of the disease reveals nothing abnormal; in some pa- 
its, however, an increase in the volume of the liver may be ob- 
rvad at any period of the disease, accompanied with spontaneous 
r provoked pain in the region of the organ, and with an elevation 
temperature; these symptoms are sometimes preceded by slight 
ls, and indicate the existence of hepatic congestion or of hepa- 
ich will terminate by resolution or by the formation of an 
Tn mild cases the general condition is little changed; the wutrition 
is not much impaired, the patients merely complaining of slight mus- 
weakness and loss of flesh. The decubitus is indifferent, the 
e is about normal, the appetite is retained or slightly diminished. 
n grave cases, or in those of medium intensity but of prolonged 
tion, there are more or less rapid loss of flesh, more or less no- 
uated prostration, dryness of the skin, alteration of the features, 
extremities, exaggerated sensibility to cold, weakening of tho 
ctile energy of the myocardium, loss of strength, aud vertigo. 
pulse is small and rapid; the patient remains in tha dorsal 
bitus with limbs extended, the belly being retracted and exeeed- 
painful. In certain grave cases these symptoms are still more 
nated; the calorification and nutrition are greatly impaired, and 
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algor inanifests itself among other symptoms that remind one of Asi- 
atic cholera, At other times the typhoid syndrome predominates; 
cerebral disorders are then observed—delirium, at first nocturnal and 
afterwards continued, stupor, drowsiness, sudden jerkings of the ten- 
dona, carphologia, hiceongh, general and extremely pronounced ady-— 
namia, dry and dark tongue, abdominal meteorism, ete. In other 
cases hemorrhages constitute the principal feature—grave and multi- 
ple homorrhages seated in the intestine, the other mucosm, the skin, 
and the cellular tissue. Sometimes in grave cases the clinical scans 
is modified by a train of new aymptoms which indicate that the peri- 
tonoum is involved: the temperature rises, the belly is rounded, ym- 
panic, and exceedingly painful, and there is more or less frequent 
vomiting. In other exceptional cases we find suppurative inflamms- 
tion of the parotids, abscesses in varions parts, eschars of the se 
crum, and in fact, all the symptoms of septicemia. 


Course and Duration. 


Tho course of acute dysentery is not always the same in all eases; 
it may be continuous and ascending, the disease growing constantly 
worse until a fatal termination; it may be eontinnons and at first a 
cending, the symptoms growing slowly worse, and then abating until 
a final recovery; the disease may also present itself from the first 
with marked gravity and then go on yielding little by little until s 
complote cure; finally, the course may be discontinuous, with peri- 
ods of intermission and aggravation. 

‘The duration of acute dysentery is very variable; a cure is effected 
in some cases within from eight to fifteen days; in others the disease 
ia prolonged for a month or even more, passing into a subacute and 
chrovie state; ju other cases death may occur at the end of seven or 
eight days. A dysentery at first mild, with intermissions and exacer- 
butions, way terminate in death, the grave precursory symptoms of 
tho fatal termination lasting two, three, four, or five days, 

Varieties, 

‘Tho clinical aspect of sente dysentery varies considerably by rex 
son not only of individual circumstances, but of extrinsic conditions 
as well, This variability refers to the manner in which the symp 
toma are gronped, their order of succession, their greater or less iv 
tensity, the rapidity of the evolation of the disease, and the unasa 
pravity of certain eases contrasting with the recognized mildness 
others. Tor greater facility of diagnosis, observers of all times ha 
deseribod various clinical forms, taking fora basis the predomini 
symptoms. Tho following forms have boon admitted: simple, L 
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rheumatic, phlegmonous, hemorrha- 
enous, algid, choleraic, etc, The symptomatic 
does not soem to mo a solid and convenient basis for 
tion of cases; besides permitting the description of 
clinical forms, which renders the diagnosis difficult, it 
added that these forms are very unstable, since in the same 
the symptoms that predominate one day may be replaced by 
the next day, and so on. , I prefer, after the example of Du- 
eau and Kelach and Kiener, to cl the cases according to 
degree of gravity of the disease, taking the morbid ensemble 
into consideration. I shall describe for acute dysentery three forms: 
16 mild form, that of medium intensity, and the grave form, each 
of them admitting clinical varieties which may be characterized 

the predominance of some symptoms. 

Tn the mild form, the clinical ensemble is almost exclusively taken 
‘up with local symptoms which in general are not very intense. With 
or without the precedence of premonitory symptoms, the disease be- 

sins by diarrhoea, which may or may not bo accompanied with 
¢, foul stomach, nausea, and loss of appetite; the dejecta are fluid 
fecaloid, differing little from those of simple diarrhaa. At the 
of the first or second day the stools assume a dysenteric charac- 
; they become more and more frequent and less abundant and 
are frankly mucous or sanguinomucons; ‘the patient complains of 
colic and tenesmus; the latter muy in the simplest cases be limited 
toa-sensation of heaviness and burning in the anua. The patient 
i ; he feels pain only when 
he has a call to stool; the colic, preceded by borborygmi, nearly al- 
“ways begins at the navel and extends oyer the left side, being most 
accentuated abont the left iliac fossa. The general symptoms, when 
they exist, are limited to an oxaggeration of sensibility to cold, weak- 
ening of the muscles, and yague pains in the members and articula- 
tions, Tho patient does not keep his bed, and frequently continues to 
_ busy himself with his habitual oceupations. At the end of six, eight, 
or ten days in some eases, the dejecta, owing to the treatment insti- 
tuted or evan in the absence of any treatment, begin to suffer modi- 
tion, becoming more abundant, more fecalent, and less frequent; 
the colic diminishes in intensity, the tenesmus gradually disap- 
and tho patient recovers. At other times the disease presents 

and exacerbations; tho putiont during oue or more days 
one or two feculent dejections, without eolie or tenesmus; then 
‘on, rapidly or slowly, a period of exacerbation, 
by frequent small sanguinomucous dejections with colic and tenes- 
mus, Tho disease may thus last for twenty days, a month, or longer, 
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terminating in recovery or passing into a chronic state. At other times 
there is an alternation of diarrhaa and constipation; after a fer 
days of frank dysentery the patient passes one, two, or three days 
without an evacuation; he eats with a good appetite and imagines 
that he is nearly well; then comes on, either spontaneously or 
voked by a purge, a diarrhan which lasts three or four days; the 
first stools are watery and abundant, and attended with little pain; 
those which follow, however, aro frankly dysenteric, frequent, dimin- 
ished in quantity and mucosanguinolent, and attended with violent 
colic and tenesmus; this period of diarrhoea is followed by another of 
constipation, and so on, until the disease terminates in recovery, 
passes into a chronic state, or is modified in its evolution by an 
acute and grave recrudescence of the symptoms or an accident leading 
to death. 

The form of medium intensity is characterized by more accentu- 
ated local symptoms, by general symptoms, by the nutrition being 
more seriously deranged, and by a greater gravity, the disease being 
liablo to terminate fatally, It may or may not be preceded by 
premonitory symptoms; it commences usually at night with violent 
colic and frequent stools; sometimes it comes on after exposure to 
cold, a suppression of perspiration, or an indigestion, and is ac 
companied by light chills and fever. The first fluid and fecaloid 
dejections contain a little’ mucus and blood; they soon become di- 
minished in quantity, being mucous, mucosanguinolent, or frankly 
bloody; they oceur from fifteen to twenty-five times a day, and are 
accompanied by vidlant colio nnd teneanies, «Abdicate aigaaiatieliieg 
spontaneous or provoked by any movement, are felt; the patient 
keops his bed and maintains the dorsal decubitus. The skin is al- 
ternately cold and hot, dry and damp; the pulse is frequent and small. 
During all the evolution of the disease there may be no fever; at 
other times the faver which accompanies the initial symptoms lasts 
only one or two days and ceases, not to return; in the majority of 
cases, however, the patient complains of a slight febrile movement, 
the temperature oscillating between 37° and 38.2° C. (98.6° and 100.7" 
F.). Tho abdominal pains sometimes provoke vartigo, and the 
tonesinus may extend to the neck of the bladder, producing dysuria. 
There is no appetite, the emaciation becomes more accentuated every 
day, and the patient complains of great prostration and muscular 
weakuess, Tho disease may Jast in this manner for ten, twelve, or 
fifteen days; the pains then abate, the dejecta begin to suffer modi- 
fications, the tenesmus disappears, and after a few days more the 
appetite reappears and convalescence sets in; this is always of long 
duration. Recovery may be interrupted by a short and temporary 








SYMPTOMS. 281 


_ return of the dysenteric flux. In some cases the disease terminates 

fatally ; at the end of twelve or fifteen days the patient is much weak- 
ened and very anwmic, and death occurs in consequence of a syn- 

cope, of a hemorrhage, or of a general weakness and collapse. This 
termination is observed when the dejections have heen frankly bloody 
during several days consecutively ; they are then constituted by pure 
blood, mixed with small black clots, which the patient expels with 
great effort, violent pains, and intense tenesmus. This clinical 
variety of dysentery is frequently observed in Brazil, especially 
during epidemics, and is known in the interior of the country by 
the name of camaras de sangue. 

Acute dysentery of medium intensity does not always exhibit the 
continuous course I have described; in many cases successive inter- 
missions and exacerbations are observed. The periods of intermis- 
sion are ordinarily very short; they last from eight to thirty-six 
hours; frequently the periods of intermission and exacerbation pre- 
sent so much regularity as to remind one of the manifestations of 
malaria; during several successive days, for instance, the patient 
passes the morning very well; until one or two o'clock in the after- 
noon he has no evacuations and the pains are slight, he is able to 
take some nourishment and sleeps calmly ; from two o'clock on and 
during the greater part of the night he is worse, passing frequent mo- 
tions accompaniod with violent pains and tenesmus, and haying calls 
to stool at every moment; he lies as still as possible in bed in order 
to avoid the aggravation of tha pain excited by the least movement. 
A slight fever often accompanies the exacerbations, and the tempera- 
ture is then frequently intermittent. 

The grave form of acute dysentery may be primary or second- 
ary, that is, it may begin as such abruptly from the commencement 
of the disease, or it may develop during the course of a mild dysen- 
tery or one of medium intensity. This last mode is observed in the 
majority of cases; the inyasion of the severe form is then announced 
by fever, more or less intense pains, agitation, change of the nature 
of the dejecta, ete. Primary grava dysentery is almost exclusively 
observed in times of epidemic; it ia often preceded by premonitary 
symptoms, a general bad feeling, prostration, loss of appetite, foul- 
ness of stomach, and constipation or slight diarrhaa, The symp- 
toms characteristic of dysentery appear in an abrupt manner; the 
patient is taken with intense colic in the hypogastriam or over the 
colon; he frequently has chills, and fever which is never higher than 
89° GC. (102.2° F.). He has calls to stool at every moment, and after 
great effort and intolerable tenesmus he succeeds in expelling a small 
quantity of mucosanguincous matter. Tho calls to stool are repeated 
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with extraordinary frequency; he has forty, sixty, eighty or more de- 
jections in the course of twenty-four hours; in some patients the calls 
to stool have been known to be repeated more than twenty times in an 
hour; the patient no sooner leaves the closet than an imperious call 
accompanied with griping pain obliges him to return. The skin is 
alternately hot and cold, the pulse is frequent and small, the patient 
complains of great depression and Joss of strength; sometimes there 
is fainting after intenso and vain efforts to evacuate the bowel. ‘These 
symptoms go on growing worse, the general condition of the patient 
becoming aggravated; the fever persists, oscillating irregularly be- 
tween 38° and 39° C, (100.4° and 102.2? F.); the dejecta are alter- 
nately mucosanguineous, bilious, or frankly bloody. At the end of 
four, five, or six days new symptoms indicate the appearance of 
intestinal gangrene. Tho motions become watery, of a reddish-brown 
or dark-brown color, like the washings of meat, and of a eadaverous 
odor, On examination they are fonnd to contain membranous skreda 
and sloughs of varying size, often infiltrated with pus or blood. The 
fragments of mucous membrano found in the stools may be so small 
a3 to be detected only by careful search, but they are oftan of con- 
siderable si: yrer relates a case in which a tubular slongh 
about a foot long was discharged; Dutronlean publishes the obser- 
vation of a ease of gangrenous dysentery with the expulsion of 
portion of the intestinal mucosa 35 om. (14 in.) long; the patient re- 
covered. Tho expulsion of these long portions of disintegrated mem- 
brane is ordinarily announced by a violent vesical tenesmus and great 
dysuria. 

‘The motions are repeated with great frequency; the sphincter ani 
is paralyzed, the anus open, and the mucosa prolapsed; the urine is 
diminished and chemical analysis reveals the presence of albumin or 
of indican; there aro intense thirst and great anxiety. "The facies of 
the patient is greatly altered, the features are haggard, the nose is 
thin, the eyes are sunken, the skin of the face is parchment-like; the 
belly is depressed, hollowed, and yery sensitive to pressure. The 
pulse is small and irregular; the cardiac sounds are dull, almost 
impereeptible; the breathing is short and interrupted by heavy sighs; 
sometimes there is hiccongh. The temperatare goes on gradually 

«decreasing; tho coldness begins nt the extremities and advances to the 
trunk; a cold sweat covers the whole body; the voice is extinguished 
and the patient dies in a state of collapse and algor, almost without 
agony, retaining complete intelligence and sometimes a sense of ap- 
proaching death, Sometimes muscular cramps are associated with 
tho algor as well as copious fluid motions of a dark color and a gan- 
gronous odor, suppression of urine—in fact, an ensemble of symptoms 























Gislorible paisa felt at the onset of the disease fre~ 


ently ceuse or abate, and pressure on the abdomen may then cause 
‘no suffering. 
During grave epidemics, patients aro sometimes observed with 
n somewhat different from those T have just described. 
Sometimes the morbid sceno is almost wholly taken up with repeated 
hemorrhages, bloody stools, epistaxis, petechiz, stomatorrhagia, etc., 
accompanied by violent colic and tenesmus, great prostration, fever, 
sometimes cold extremities, smallness of pulse, fainting, and death 
in a state of collapse. Sometimes the predominant symptoms are 
typhoid—frequent evacuations of a dark color and very fetid odor, 
fover of a continuous or remittent type, dry. tongue, sordes, fetid 
breath, carphologia, hiccough, dyspnaa, and meteorism. 








Cunonic Dysenreny, 


The chronic state is often established after various repeated at- 
tacks of acute dysentery, these attacks being either distinct repeti- 
tions separated by intervals of complete recovery or trne relapses, 
the patient not having regained during the intermission the strue- 
tural integrity of the intestine. At other times chronic dysentery 
succeeds one of the mild or grave forms of the acute process, contin- 
uing it with attonuated symptoms; when tho chronicity is estab- 
lished, the general symptoms gradually abate, only the local ones 
remaining. Finally chronic dysentery may begin insidiously with 
a simple or indolent diarrhwa; at the end of a few weeks and after 
alternations of improvement and aggravation, the dejections are found 
during the exacerbations to contain mucus and blood, and aro then 
necompanied with tormina and straining; the disease continues with 
longer or shorter stages of intermission und exacerbation, and chronic 
dysentery is established, 

When chronic dysentery has set in, the symptoms succeed each 
other in various ways according to the cases; theso may be classified 
in threo groups, which correspond to the threo clinical forms: the 
very mild form, the moderately severe form, and the severe form. 

Tu the mild form the disease sometimes passes almost unnoticed, 
so insignificant and faint are the symptoms indicative of it; the pa- 
tient complains merely of habitual constipation of the howels, inter- 
rupted by transitory diarrhaas, without either colic or tenesmus; 
during the periods of diarrhcat, the watery and foculent motions con- 
tain mucus and a little blood, and pressure exerted on the cwecal 
region or the left iliac fossa elicits a dull pain. At other times the 
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patient has a characteristic dysenteric flux which lasts four or five 
days; ho has five or six motions a day, at first watery and afterwards 
diminished and mucosanguineous, accompanied with violent colic and 
tenesmus; he gets on perfectly well during fifteen or twenty days, 
having only one dejection per diem and eating well. At the end of 
this time, either spontaneously or from some trifling cause, such as a 
cold, a digestive derangement, ete., the dysenteric flux returna, ceas- 
ing at the end of from three to five days, to retarn again after a period 
of apparent good health, and so on successively. I observed a case 
of this nature with a duration of over twenty years; it was that of a 
Jady sixty-two years of age, strong and stout, whose looks denoted ex- 
cellont health; she complained of a mucosanguinolent diarrhoea with 
colic and tenesmus, which lasted four or five days, and came on every 
month; during the intervals she got on very well. At the beginning, 
the diarrhea coincided with a somewhat premature suppression of 
tho menstrual flow, at the age of forty years; she did not choose to 
undergo treatment, being convinced that it was a supplementary deri- 
vation of blood; by the advice of a physician she merely took a strong 
dose of paregoric elixir on the fourth day of the disease and so suc- 
ceeded in stopping the diarrhaa. Inthe fmces of this patient, micro- 
scopical examination made by Prof. Chapot Prevost revealed the 
presence of amabe in active motion. 

In the form of mediun intensity there are loss of appetite and 
emacintion; the disease almost always presents itself with phases of 
intermission and exacerbation. The periods of intermission last from 
four to ten days; during them the patient may have constipation or 
hoe may havo ono or two evacuations a day, the stools being feculent 
and soft and containing little mucus, The stages of exacerbation last 
four or five days or longer; the motions become more watery and 
contain mueas aud a little blood, being accompanied with some colic 
and sensation of heat and burning in the rectum. It is not uncom- 
mon that the patient during several successive days passes the day 
well, but during the night has three or four watery dejections contain- 
ing mucus and blood and accompanied with colic. 

Tu the severe form the general nutrition is greatly impaired; the 
emacintion is pronounced; the appetite is lost, the digestion is diffi- 
cult, the tonguo is foul, the pulso is weak and frequent. There is 
vomiting once in a while; the belly is depressed, hollowed, and pain- 
ful to pressure; the skin is generally dry and the urine is diminished 
in amount. ‘The character, consistenee, and frequency of the dejec= 
tions vary greatly in the sume patient from one day toanother, They 
may be diminished, mucous or mucosanguineous, and frequent, the 
patient going to stool four or five times in the course of the twenty- 
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four hours; they are then accompanied by tenesmus and more or 
leas violeat colic. They may be more watery and feculent, being re- 
two or three times a day without either colic or tenesmus. 
may be Lienterie, fragments of undigested food being found in 
- ther. Finally, in some cases the diarrhcca alternates with eonstipa- 
tion, which lasts two or three days. After some time, the emaciation 
is accompanied with pronounced anemia. (Edema of the feet and 
legs is then observed. The strength of the patient is greatly im- 
paired; he keeps his bed and finally dies in consequence of the maras- 
‘mus and cachexia, or by the supervention of an accident, such as 
hemorrhage, abscess of the liver, peritonitis, or by reason of an acute 
exacerbation of the dysenteric process accompanied with gangrene of 
the intestine. 
The duration of chronic dysentery is counted by months and 
years. When not submitted to proper treatment tho disease tends 
to grow worse as time goes on, Thus we not infrequently see a very 
mild form change into a moderately severe form, and the latter after- 
wards assume the clinical characters of severe chronic dysentery, 
















Complications and Sequel. 


Pevitonitie. Peritonitis is one of the most freqnent complications 
in the course of acute dysentery ; it may result from the propagation 
of the phlegmasic process from the intestinal tunics to the perito- 
neum in the neighborhood of the ulcers, or it may be the conse- 
quence of a perforation. In the first case, the peritonitis is com- 
monly partial, being localized around its point of origin; it nearly 
always passes unnoticed during life. In the second case the peri- 
tonitis is generalized, acute, and very grave. The perforation of the 
intestine is most frequently observed in gangrenous dysentery; its 
seat is variable; according to Bérengor-Féraud it occurs in the rec- 
tum, in the sigmoid flexure, or in the descending segmont of tha 
colon. When the perforation of the serous coat supervenes, the tem- 
perature rises, the belly becomes rounded, tympanic, and excessively 
painful, and more or less frequent vomiting comes on; the pulso is 
weak and frequent, the skin is covered with sweat, and the patient 
dies in collapse. It is not exceptional to observe sudden death con- 
secutive to a perforation of the serous coat. 

Hemorrhage.—In some cases of acute or chronic dysentery an 
abundant hemorrhage of the intestine may be observed; when it su- 
pervenes in an individual alroady weakened by former losses or by 
many days of disease, death may result from it, the patient dying in 
‘ collapse. 
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Rheumatism ; Arthropathies—The physicians or the eighteenth 
century siynalized, among the symptoms of dysentery, articular 
flusions and rheumatism. This traditional notion found full sup- 
port in the authority of Trousseau, who described a rheumatic form 
of dysentery. Cambay, Quinquand, Dewevre, Datrouleau, Delioux 
de Savignac, Bérenger-Féraud, and others formally admit a relation 
of cause and effect between dysentery and the arthropathy which 
sometimes superyenes in its course, The articular symptoms may 
be observed during the evolution of acute dysentery during the first 
or second week; ordinarily, however, they appear during convales- 
cence, Tn some cases it is a polyarticular rheumatism, accom- 
panied or preceded by vague pains in the limbs or muscular pains, 
either fixed or generalized; this rheumatism runs its course con- 
comitantly with the dysentery, disappearing with it or before it. In 
other cases the rheumatic affection is stabborn, being fixed from the 
start in oue single articulation; or, a8 happens more frequently, it 
is localized in one or two, after having affected successively the oth- 
ers. This arthropathy develops as a rule during conyalescenco; it 
may also bo observed during the evolution of the disease, coinciding 
with « suppression of the dysenteric flux, The pain is dull, without 
exacerbations; the local temperature is not modified, the teguments 
retain their normal coloration; the periarticular tissues become tu- 
mid. Tho presonee of liquid has rarely been observed in the ayno- 
vial sacs, Notwithstanding its slow and prolonged evolution, the 
prognosis of the arthropathy is favorable, as it always terminates 
without ankylosis and without suppuration. 

T have never had occasion to observe the articular symptoms of 
dysontery, which loads mo to accept the opinion of some authors 
who assert that they are much more frequent in the dysentery of tem- 
porato nnd cold climates. 

Thrombosis, —Tn a work published in 1885, Laveran relates three 
eases of femoral thrombosis and one of thrombosis of the yenous 
sinuses of tho brain, developed either in convalescence from an acute 
severa dysentery or during the course of chronic dysentery. Cam- 
bay related an instance of thrombosis of the left iliac artery with gan- 
grene of the corresponding member. Other cases more or less simi- 
lar are registered in medical literature, but they are yet in too small 
a number to permit of forming an exact opinion on the subject. 

General Dropxy.—Haspel, Canteloup, and Cambay mentioned 
amon tho sequele of dysentery a general and considerable ana- 
sarca, developing ina rapid manner during convalescence from ace 
#ravo, or in the course of chronic, dysentery, Datrouleau and ¢ 
lioux de Savignae saw dropsy become much rarer after the recast: 






















the disease, which before that was based on the 
yor and this inclines one to the belief that that 
n rather a consequence of abundant blood-letting than of 
dysentery itself, The study of the pathological conditions and 
‘the pathological physiology of this diseaso shows us that dropsy 
nal in the acute form and tardy in the chronic form, and 
ns a high degree of intensity. Indeed, it is limited to the mal- 
wr region, and disappears with rest or persists for a long time 
out any tendency to generalize. In some rare cases small effu- 
in the serous cavities are observed. 
Hepatitis aita Abscess of the Liver.—OE the complications of dys- 
the most frequent, and incontestably the most important, is 
is, which may terminate in resolution or in suppuration. 
‘Dysenteric heputitis is rare and exceptional in cold and temperate 
3 it begins to be observed oftener in the subtropical regions, 
ea its frequency increases progressively towards the equator. 
: ‘itis may precede, follow, or accompany dysentery ; in the ma- 
jority of cases the abscess of the liver is observed in convalescence 
"from acute dysentery or during the evolution of chronicdysentery, It 
may develop in a dysentery of any degree of severity and at any pe- 
riod of the disease; ordinarily, however, it is observed in mild forma 
and those of medium severity of xente dysentery when prolonged, 
‘avd in chronic dysentery. In Brazil, where tropical abscess of the 
liver is very prevalent, I have never observed it in the yrave forms 
of acute dysentery. It may, likewise, develop aaa primary atfection, 
being followed or not by dysentery, Wheu hepatitis develops in the 
course of ncute or chronic dysentery it is not uncommon to observe 
a sensible diminution or even the complete disappearance of the dys- 
enteric symptoms, or the substitution of a mucosanguineons flux by a 
simple diarrhoea or by constipation. 
The symptoms of dysenterie hepatitis vary greutly in individual 
patients, the symptomatologienl ensemble often presonting itself 
totally different in two persons observed ut the same time and in the 
same endemic centre, The irregularity of evolution, with an alarm- 
ing or insidious onset, with exacerbations, remissions, relapses, 
anda tendency to chronicity, and the inconstancy of the symptoms 
impressing different clinical features according to the eases, are the 
fundamental characters of dyseuteric hepatiti i 
dominate in its clinical history. Sometimes i 
~ tumultuously, terminating in a few days with the opening of u focus 
of suppuration on the outside or in a neighboring cavity; sometimes 
essentially slow and insidions, it tukes weeks and months to complete 
‘its evolution; in certain cuses it is denoted by a classical train of 























hepatitis is ordinarily. 

pain in the right hypochondrinm, and increase 

The pain is sometimes mild, increasing 

xroat respiratory movements; at other times 

and radiates to the right shoulder or to the abdomen. 
movement may be slight, not exceeding 38° C. (100.: 
does the thermic curve go beyond 39° G. (102.2° F.); 
sents the remittent or subcontinuous type. In some’ 
those symptoms, there are foulness of the tongue, 
vomiting, slight jaundice, sleeplessness, and p 
symptoms persist for two, three, four, or five days, and if 
titis terminates in resolution a rapid and sensible imp 












little by little its normal dimensions. At other times the 

after attaining their maximum intensity, abate slowly and 

being then repeated in the form of paroxysms, but do not 
defiuitely until after several relapses, leaving behind a 
persistent tumofaction of the liver. When the hepatitis tends to 


tions and nssi 
liepatic focus. Nevertheless, the abscess may be formed i: 
and only be manifest clinically later on, when it acquires 
nme; after the first congestive attacks, the patient su, 
cured and he goes about his habitual occupations, feeling 
slight sensation of heaviness in the right hypochondrium ; 
great many days, when the purulent focus is formed and has 
a large sizo, the diagnosis may be arrived at by the help of 
symptoms. I have observed two cases in which the affecti 
sented these characters. 
Pain is one of the symptoms porsisting after the eongesti' 
of hepatitis, remaining in most cases during the whole e1 
the process, Its seat, intensity, duration, and timo of ap 
vary greatly, The seat of the pain is usually that of the 
is felt on the level of an intercostal space, in the epigastrium, 
the costal edge, in the depth of tha hypochondriom, or in 
ion, according as the abscess is localized on the convex 
the right lobe, on the left one, on the concaye face, or at the 
















edge of the liver, It may he cireumseribed to ono or another of th 
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jints, or it may be generalized over the whole af the hepatic region. 
In some cases it acquires from the beginning its maximum intensity ; 
in others, having commenced as a mere feeling of heaviness, it goes 
gradually increasing. Its dogree of intensity is usually dependent 
the seat of the abscass; if weak, vague, without a procise seat, 
_ it indicates a central focus; if acute, violent, radiating to the upper 
part of the abdomen, it denotes a superficial focus in connection 
with the peritoneum. The radiation of the pain to the right shoul- 
der is commonly observed in abscess of the right lobo of the liver, 
which is the most frequent, The scapulalgis, without having, as 
_some have maintained, a pathognomonic value, constitutes an impor- 
tant element of diagnosis. 
During the hypermmic or presuppurative stage of dysenteric 
hepatitis, the liver acquires great volume, but diminishes sensibly as 
_ soon as it is over; then, as the pus forms and collects, the organ again 
increases, and the increase is more or less in relation to the exten- 
sion, volume, seat, and number of the abscesses. In ubscesses of the 
right lobe the superior limits of the hepatic dulvess rise consider- 
ably; the lung is pressed upwards, and the movements of the dia- 
phragm are embarrassed; hence the oppression and dyspnoea that the 
patients complain of, not infrequently accompanied with a dry clear 
cough, similar to pleuritie cough, and owing, no doubt, to an irrita- 
tion of the diaphragmatic pleura. 

‘The hepatic complication of dysentery may develop without fever; 
the fact is exceptional, and in the majority of cases there is a frank 
febrile movement. The fever may exist without interruption, suffer- 
ing only a modification of type from the presuppurative stage of the 
hepatitis. At other times there is between the stages a period of 
complete apyrexia. In the first group of cases it assumes at first 
tho remittent type, with evening exacerbation; afterwards the fits 
of fever become frank and are separated by intervals of apyrexia, 
repeated a great many times in the sume day; each fit is pre- 
ceded by slight chills and terminates with sweating and prostration; 
the attacks present in their course, duration, and periodicity gront 
irregularity, Finally, the patient may hyo only one paroxysm dur- 
“ing the day, and this being daily repeated at certain hours, reminds 
one of a malarial fever. In tha second group of cases the fever gen- 
erally assumes the intermittent type; the temperature seldom exceeds 
39° ©, (102.2° F.); the attacks are usually preceded by rigor and 
slight chills, terminating in abundant, cold, clammy sweats, 

Jaundice is rare, and when it exists it is light, being limited toa 






























slight yellow coloration of the skin, which is more accentuated in the 


nasolabial furrow and on the sclerotic. 
Vou, XVI.—19 
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‘The course of tropical abscess of the liver is very irregular and 
capricious; sometimes the affection progresses rapidly and tumultu- 
ously, the symptoms growing worse from day to day, denoting 
continuous and uninterrupted progression of the disease; at other 
times the progress is interrupted and paroxysmal, with intermissions 
and exacerbations; in this last case the disease consumes weeks and 
months before terminating its evolution. Abandoned to itself, with- 
out therapeutical intervention, the large abscess of the liver ter- 
minates in most cases in death. This may be the consequence of 
complete exhaustion, the general nutrition being impaired to an ir 
reparable degree, the forces of resistance being gradually annihi- 
lated, and cachexia setting in, Sometimes death is due to a super- 
acuto recrudescence of the dysenteric flux; in the majority of cases, 
however, it results from the opening of the focus of suppuration ins 
neighboring eavity, and from the inflammatory phenomena brought 
about by it. This irruption of the contents of the abscess through 
a neighboring cavity docs not always result in the death of the pa- 
tient; sometimes it hastens the evolution of the disease to a favorable 
termination, Recovery may also follow the opening of the focus 
through the eutaneons tegument. 

Of all the modes of spontaneous termination of suppurative he 
patitis, that which is most frequently observed is the opening of the 
focus in the bronehia or in the pleura, which is explained by the 
greater frequency of the abscesses on the convex face and posterior 
edge of the liver. When the contents of the abscess flow into the 
interior of a bronchial cavity, the patient presents the symptoms of a 
more or less intense inflammation at the base of the right Iang. The 
quantity of matter expectorated varies from 100 to 300 gm. (3 to 10 
ounces) in twenty-four hours, and sometimes reaches 700 gm. (22 
ounees); it presents a chocolate color and is mixed with white mucous 
detachments and yellowish purulent streaks. This expectoration per 
sists during several weeks and eyen months, with variable alterna- 
tions, and is always accompanied with violent coughing. Whon the 
contents of the abscess flow into the pleura, the patient presents the 
symptoms of plonrisy with effusion, The abscess may also empty 
itself in the mediastinum, in the pericardial cavity, in the peritoneal 
cavity, or in ono of the segments of the digestive tube, from the 
stomach to the colon, including the biliary ducts, These various 
modes of termination of suppurative hepatitis, formerly observed with 
great frequency, are now growing more and more rare since the ele 
monts of diagnosis have become more precise; it may be asserted 
to-day that the great majority of cases of tropical abscess of the liver 
terminate with the evacuation of tho focus by the surgeon. 





Porsljta,—Ansong the conpliations and scidenta obeceved in 
course of chronic dysentery and in convalescence from acuto dys- 


have been signalized and described by different authors. Ta 

Gubler, collecting the cases in medical literature which were 

free from doubt, was able to publish only three—one of 

d tin and two of Duroziez, In 1867 Delioux de Savignac 

two cases; two years later Leyden published two more cases, 

analyzing the symptoms, said that the starting-point of the ac- 

< was an ulceration of the sigmoid flexure caused by an ascending 

1d descending neuritis of the sacrolumbar nerves propagated to the 

nmeninges. In 1885 Laveran related another ease; in 1888 

bet collected seventeen observations, of which seven were his 

own; finally, in 1897, Bonardi published a case, terminated by death, 
described the lesions found. 

Up totho present timo I have had the opportunity to observe only 

one case of paralysis developed in convalescence from acute dysen- 
ery, and am not aware that this complication has been observed by 
other physicians of Rio de Janeiro, which leads me to believe it is 
tremely rare. In my patient the morbid phenomena predominated in 
the lower members; there were pronounced motor paresis, abolition 
of the reflexes, exaggerated painful sensibi inthe upper members 
the patient complained only of numbness and a pricking sensation 
in the fingers. 

In Bonardi’s patient, besides the more or less accentuated wea! 
ness of the four members, there were disorders of general sensibi 
with separation of its various forms, reaction of degeneration, anid 
cedema of the lower members. The post-mortem examination showed 
the absence of medullary lesions and well-marked alterations in the 
peripheral nerves, chiefly the zadial, musculocutaneous, tibial, and 


According to Pugibet, the pathogenic condition of post-dysen- 

sis consists in a capillary thrombosis of the anterior 

segment of the medulla. Leyden is inclined to necept a local start- 
ing-point for the paralysis, considering it the result of an ascend- 
ing and descending neuritis, originating in tho ulcerated intestinal 
mucosa. It is possible that the cases of painful paraplegia dovel- 
oped during the evolution of dysentery or at the beginning of conva- 
 lescence, and whose first symptoms have the lumbar and sacral region 
for their seat, obey this pathogenic condition. The explanation of 
Leyden cannot, however, be accepted in relation to tardy paralyses, 
appearing at the end of convalescence and after the cure of the local 
- process, or located at points which have no anatomical connection with 
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the intestinal nervous plexus. Hplesterie a tcostieeicpinad 
admit in these cases a specific action exerted on the 

or the neurons, bringing on the development of eases of Sentiaareal 
polyneuritis more or less similar to those observed in convalescence 
from certain infectious diseases—smallpox, diphtheria, typhoid 
fever, tuberculosis, ote, 


Diagnosis. 


‘The diagnosis of acute dysentery is ordinarily easy, and in order 
to establish it it is sufficient to pay attention to the symptoms br 
which the diseaso is commonly expressed. It might at first sight 
ba confounded with a simple diarrhea, 2 tuberculous enteritis, a 
mucomembranons enteritis, a foxic enteritis, cholera nostras, ete. 
To distinguish it from these various affections it is sufficient to attend 
to the character and nature of the motions, totheir number, to the 
colic, to the tenesmus, the painful points along the tract of the colon, 
and to the disorders of calorification and nutrition. 

The diagnosis of chronic dysentery is sometimes delicate and difi- 
cult, chiefly in its mild forms, which are confounded with diarrhos 
and other chronic enteritides, A minute and complete examination 
of the frees is then necessary, and the presence in them of amabe 
in active movement is a valuable element in favor of dysentery. In 
many cuses one single examination of the stools will be sufficient; in 
others, however, repeated examinations may be required. Besides 
thia, great attention must be paid to the history of the disease. Can- 
cer of the rectum, rectal polypus, and proctitis sometimes exhibit 
symptoms suggestive of chronic dysentery; in these cases, however, 
a careful and prolonged examination will remove all doubts. 

The diagnosis of dysentery is occasionally also more or Jess diffi- 
cult when now symptoms become prominent in the morbid scene, and 
those which commonly express the disease exhibit themselves modi- 
fied in their intensity, in their evolution, in their grouping and auc- 
cession. This is observed when, concomitantly with dysentery, 
there develops in the same patient another disease associated with 
it, thoy both, in their common action on the system, suffering modi- 
fications in their evolution and symptomatology which denote a r- 
ciprocal influence. The two associated diseases may furthermore 
strengthen each other during their course, or oppose each other in 
some of their clinical and anatomical manifestations. Facts of this 
nature have been remarked in all ages, and they even justify certain 
clinical forms admitted by some authors—the intermittent form, the 
seorbutic form, the rhoumatie form, ete. 
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‘Dysentery may ve associated with malarial fever, scurvy, rheu- 
typhoid fever, exanthematic typhus, cholera morbus, ete. 
n tho tropics the association of dysentery and malaria is yery 





pidemic, chiefly in the months of Decembar 
and January, was the suspension of the evacuations du:ing the day, 
their return from nino or ten o'clock at night, this return coi 

eiding with hot akin, burning thirst, rapid pulse, insomnia, and agi 

; on undetermined days thera were frank paroxysms entirely 
‘similar to those of periodical fevers. These attacks became very dis- 
tinct about the seventh, eleventh, and fourteenth days of the disease, 
by renson of their termination in copious sweats, great depression, 
cold skin—in fact, all tho symptoms similar to thoso of algid fevers. 
‘Tn these cases the use of strong doses of the salts of quinine usually 
brought the patient to convalescence or cansed the dysenteric state 
to decline, modifying the character of the stools. This circumstance 
induces the belief that dysentery was associated with malarial fever.” 
Dysentery and malaria developing in tho same person may not 
exert on each other any influence whatever; each commences and 
terminates at a different time, following its ordinary course during 
the period common to both. In other cases, being independent at 
their beginning and termination, they aggravate each other during 
the period of common evolution. Such is the case related by Gestin: 
An individaal affected with dysentery of niuo days’ standing, and who 
owas already in a fair way to recovery, had a violent malarial attack, 
which wax repeated the next day; each attack was aceompanied 
with a recrudescence of the dysenteric symptoms. Being treated 
with quinine, the attacks disappeared, but the dysentery persisted 
with increasing gravity, resulting in the death of the patient at tha 
end of a few days. In another order of facts, malaria, instead of 
aggravating dysentery, seems to embarrass and even suspend its 
Tation, as in the following case, related by Dutrouleau: A person with 
an acute dysentery of seven days’ standing was improving rapidly, 
when choleriform accidents abruptly supervened, algor, cramps, vom- 
iting, ete.; on the administration of strong doses of quinine these 
symptoms disappeared, and tha dysentery, suppressed during the 
algid paroxyam, did not reappear. Not infrequently dysentery is 
seen to cegin in a frankly intermittent manner, with daily or tertian 
attacks, accompanied or not with febrilo movement; or in a remit- 
tent manner with morning or evoning paroxysms, accompanied or 
not with fever of the same type; on the administration of quinine 
the fever disappears, and the dysentery follows ita normal evolution. 
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The association of dysentery with cholera has been noted in India 
in places where the two diseases have identieal endemic centres 
Dr. Victor Bigot observed three such cases; according to him, the 
dysentery was modified in its evolution; the dejecta lost their muco- 
sanguineous character and became watery, abundant, and whitish, 
without rhiziform particles. Vomiting, cyanosis, algor, haggand- 
ness of the features, snd cramps supervened. Later, whem the re 
action set in and the choleraic accidents were over, the 
continued its course, regaining its normal character, though a good 
deal milder than before. 

Typhoid fever may develop during convalescence from dysentery, 
and viee versa; in that case it will not be difficult to recognise the 
succession of the two diseases and determine the end of one and the 
beginning of the other, But in rare and exceptional cases they may 
begin at the same time, and influence each other reciprocally du- 
ing their common evolution in the human organism. In support 
of this opinion we have the facts observed by Tronsseau and Pa- 
wentier, by Bretonmeau, by Morgagni, by Colson in the epidemic 
of 1853 in Iet-la-~Mére, by Erhel in Tahiti, by Kelsch and Kiener, 
and by Jules Perier in the epidemics in the camp of Chilons ia 
1859, 

‘Typhus fever, seurvy, and rheumatism sometimes complieats 
the evolution of dysentery, being associated with this disease in 
the same patient. When the associated diseases maintain in their 
commencement, course, and termination an absolute independence, 
whon thoy do not modify each other, the diagnosis is easy, and is to 
he mady with due attention to tha nosographie characters peculiar to 
each of them. When, however, the associated diseases modify each 
other, exaggerating or neutralizing some of their clinical manifesta- 
tions, the morbid condition that results is of difficult appreciation at 
first sight. The diagnosis then becomes far from easy, and in order 
to form a sure and exact opinion, the practitioner must attend to the 
epidemiology of the locality, to the antecedents of the patient, to the 
manner in which the disease began, and to its evolution, carefully 
anwlyzing all the symptoms. 








Prognosis. 


The prognosis of dysentery varies extraordinarily according t 
the cases, according to the symptoms presented, according to | 
vidual conditions, the endomie or epidemic conditions, ete. Con 
ered in the absolute and without reference to the ulterior influ: 
treatment, dysontery is a grave disease; even in its mildest ron 









in which recovery is spontaneous or under the influence of 
means, the prognosis should always be reserved, not only be- 
of ulterior complications and consequences of tho disease, but 
because it is not infrequent that a mild dysentery, acute or 
assumes from one moment to another extreme gravity by 
of the modifications and extension of the local process. As 
ix de Savignac correctly says, dysentery is a treacherous and 
s disease which, often causing no anxiety during the first 
and seeming to yield readily to treatment, is liable suddenly 
exhibit extraordinary malignity and give rise to disorders which 

be removed only with the greatest difficulty. Tn the tropies it 














nt to attend to his usual oceupations, interrupted in its course 
by a grave complication or by an acute attack, daring which abun- 
dant hemorrhage from the intestines may be observed. 
Cases of sporadic dysentery and that which develops in regional 
‘epidemics in cold and temperate climates, usually terminate in re- 
covery; inthem grave complications such as gangrene, suppurative 
hepatitis, hemorrhages, and peritonitis are rave, In the endemic 
dysentery of hot climates, besides these complications to which the 
patient is always exposed, the passage to the chronic state is to be 
feared. 





In general, in persons depressed by hardships and privations, 
or weakened and exhausted by former diseases, and in those who 
have made forced marches or labored beyond their strength, dys- 
entery assumes its pravest forms. One of the causes that concur 
most to increase the mortality of dysentery is the agglomeration of 
individuals and the pollution of the soil and air which results from 
it. The epidemics of armies on the march, and of the inmates of 
emigrant ships, prisons, and hospitals are always characterized by a 
high mortality. 


‘ 
' 
' 
‘ 


Treatment. 


The treatment of dysentery has always been influencea py the 
reigning nosological doctrines, It would be tiresome to enumerate 
all the methods of treatment recommended ut different times for this 
disease, all of them based more or less on theoretical and precon- 
ceived ideas, and many of them having enjoyed great favor. It is 
true that all these processes of troatment effected numerous cures; 
favorable statistics were presented setting forth their advantages, 
which did not prevent their being abandoned later, when the patho- 
Jogieal doctrines changed. To-day, being better acquainted with the 
natural evolution of dysentery and observing the facts with unbiussed 


| 
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mind, we are able more accurately to estimate the effects of the older 
methods of treatment, and to lament the lives sacrificed to doctrinal 
exaggerations. Who at the present day can fail to be astonished at 
the organic resistance of the poor sufferers who had the good fortune 
to survive, in spite of the repeated bloodletting used to combat the 
intestinal inflammation? 

Incontestably, modern practice possesses much more innocent and 
yaluable resources for the treatment of dysentery; and if we have not 
a remedy worthy to be called a specific, we are at least able to 
limit the dissemination of the disease and sensibly diminish its mor- 
tality. Dysentery is to-day not only much less frequent but much 
less grave than formerly. The statistics of morbidity of dysentery 
and of deaths by this disease are decreasing everywhere. And this 
effect is undoubtedly brought abont by the resources of modern pro- 
phylaxis and therapeutics. 






Acute DyskNTERY. 


Abandoned to its natural evolution, without the modifying infln- 
ence of drugs, dysentery may terminate in recovery; in the majority 
of cases, ho r, if not properly treated, it will terminate fatally, or 
at loust will be greatly prolonged, weakening the patient and expos- 
ing him to contract othor diseases or to suffer tho effects of a com- 
plication or a consequence of the dysentery. Especially in the 
tropics it is extremely dangerous to abandon the disease to itself, 
because in the great majority of cases it will terminate fatally or pass 
into the chronic state. 

Oue of the principal conditions of success in the treatment of dys- 
entery consists in beginning it as soon as possible. As a rule, every 
ease of dy: vd properly from the start will end in recovery. 
On the of nd, the longer the patient remains without treatment, 
the moro rebellious will the disease prove to be and the greater re- 
sistance will it offer to the remedies, 

Of all the drags recommended in the treatment of dysentery, that 
which has given the best and surest result is undoubtedly ipecacuanha. 
Ttamay be preseribed according to the Brazilian method: Take 4 gm. 
(31.) of ipecacnanha in powder, and 200 gm. ( 5 vi.) of boiling water 
and lot it steop for twelve hours; at the end of this time pour off the 
liquid to be administered to the patient, and keep the powder, pour- 
ing 200 gm, more of boiling water on it and leaving to steep for twelve 
hours, after whieh ponr off the liquid as before to be administered to 
the patient; from the same powder make a third infusion in the same 
manner. ‘The liquid resulting from each infusion and maceration is 
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administered in the course of a day, either all at once or in broken 
doses. easier is eassed day thas te aesally coat we 

on the second day there is usually nausea with- 
« oa the third day the tolerance is almost always 
complete. arihncslats give a fourth infusion made with the 
<a the former ones; but it is so weak as to appear 
totally inert, and it is better to recommence the treatment on the 
fourth day with a little smaller dose (2 or 3 gm.) of ipecacnanha, 
Bue will serve for three successive macerations of twelve hours 
eae! 

Contrary to many physicians, I consider the vomiting and nausea 
provoked by ipecacuanha prejudicial to the patient, as it tends to 
debilitate him, to give him a repugnance for the medicine, and to 
suppress his appetite. Tpeenenanha, given aceording to the Brazilian 
method, is open to the objection that it always provokes vomiting 
and nausea, and many patients refuse to continue the treatment. I 
avoid these objectionable features by adding to the liquid resulting 
from each maceration some cinnamon and a small quantity of mor- 
phine and preseribing the mixture in broken doses, a wineglassful 
every two hours. Besides this, on the first day, fifteen minutes be- 
fore euch dose of ipecacuanha, I have the patient take twelve drops 
of the following mixture: Menthol 20 cgm, (gr. iii.), Jamaica ram 20 
gm. (3y,), tincture of opium 10 egm, (gr. iss.) ; and order a mustard 
plaster over the pit of the stomach. Some physicians prefer the sim- 
ple infusion of ipecacnanha with the addition of landannm; others use 
the ipecacuanha in powder associated with calomel and opium. I 
have frequently used the following formula: Ipecacuanha in powder 
10 cgm. (gr. iss.), powdered opiam 2 ogm. (gr. 4), calomel 5 egm. 
(gr. 2), ina eapsule, one to be taken every two hours. Tn mild eases 
three grains of Dover's powders inay be given with ndvantage, every 
two hours, either alone or associated with biswuth or salol, four or 
five doses being administered during the day, 

Saline purgatives, principally tho sulphates of sodium and mag- 
nesium, give very good results in the treatment of dysentery ; their em- 
ployment should always be advised when the ipecacuanha is not tol- 
erated or does not prove efficacious, and it is sometimes proper to 
alternate the use of the salines and ipecacuanha. Saline purges should 
be preseribed in saall doses, whiel may be repeated for two or three 
successive days; I commonly make use of the following formula: 
Filtered water 100 gm. (+ iii.), sulphate of sodium 20 gm. (3 v.), or aul- 
phate of magnesium 15 gm, [iv.]), gooseberry syrup 80 gm. (21.), 
‘The patient is to take this mixture in two doses, with an interval of 
three or four hours between them. Saline purges are chiefly indi- 
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cated when there is constipation or when the evacuations are in small 
quantity and accompanied with violent tenesmus and colic. In mild 
eases or those of medium intensity, as well in acute as in chronic dys- 
entary, I have obtained excellent results with the following treatment: 
On the first day I prescribe sulphate of sodium or magnesium, as 
aboye; on the second, third, and fourth days I prescribe the follov- 
ing formula: English magnesia 25 egm. (gr. iy.), subnitrate of bis- 
muth 40 egm. (gr. vi.), ipecacuanha in powder 5 egm. (gr. i}, pow. 

dered opin 2 egm. (gr. 4); in a capsule for one dose; the patient to 
take four doses a day, at intervals of three hours. 

Opium, bismuth, and salol are valuable resources in the treat 
ment of dysontery; they must be handled, however, with the great- 
est caution, because they are open to the serious objection that they 
produce constipation, and the rapid suppression of the diarrhoeal flux 
in this disease is highly prejudical. The use of these remedies must, 
therefore, always be alternated with that of purgatives. 

Besides the remedies I have already mentioned—ipecacuanha, sa- 
line purgatives, calomel, opium, salol, and bismuth—the indications 
of which vary in different cases, and even in the same patient acconl- 
ing to the symptoms complained of and the course of the disease, 
recourse should be had to other auxiliary measures, which aro always 
productive of good results, concurring to relieve the suffering of the 
patient and hasten his recovery. Such are small hot baths, hot ponl- 
tices on the abdomen, or tha application of a flannel soaked in hot 
water and covered with gattapercha, small emollient mucilaginous or 
albuninous clysters, and suppositories with opium, cocaine, or bella- 
donna. When there are ulcerations in the rectum and sigmoid flex- 
ure, accompanied with great irritation and spasm, elysters of opium 
associated with bismuth may be employed with very good results 

Losch found that a solution of quinine of 1:6,000 killed the 
amebo. Councilman and Lafleur recommended the use of rectal 
injections of a watery solution of sulphate of quinine of 1:5,000 or 
100. Harris says that he used this treatment with great per- 
en ome of his earlier eases, but in nota single instance was 
there the slightest perceptible result. In one ease I used with ex- 
cellont result quinine clysters of 1:2,000; I employed the following 
formula: Infusion of ipecacnanha 1 litre (O ii.), sulphate of quinine 
50 egm. (gr. viiss.); for three enemata. The rectal injection of a litre 
of solution ix always borne with diffienlty; T prefer to employ injec- 
tions of 800 yin. (= x.) at most, 

Permanganate of potassium has likewise been employed in clys 
ters with good result. Trousseau advised the use of enemata of sul- 
phate of zine or sulphate of copper, and Dolioux de Savignac speaks 











iy of clysters of nitrate of silver followed by albumen and chloride 
sodium. This last author also recommends rectal injections of 
in chronic dysentery. T have employed these several means 
seldom, and always in grave cases, which renders it impossible 
t form an exact opizion concerning them. 


Caroxic DyseNTERY. 


Chronic dysentery is commonly more rebellious to treatment and 
more capricious than the acute. The methods to be employed are 
more or leas the same—ipecacuanha, saline purges, calomel, opium, 
bismuth, salol, ete.; to these remedies may be added benzonapthol 
associated with salicylate or benzonte of bismuth and Dover's pow- 
ders. The removal of the patient outside of the endemic centre is 
very beneficial and must be effected whenever possible. Besides 
this, recourse should be had to auxilinry means to combat the anm- 
mia and other complications which may arise. Harris recommends 
the use of hydrogen dioxide; the ordinary commercial hydrogen 
dioxide is diluted from four to eight times with water, and the solu- 
tion is injected. About a quart is injected twice daily, which, after a 
week, may be gradually decreased. This is the only agent, writes 
Harris, which has in his hands proved of any decided value. 

Diet.—Much attention most be given to the diet of the patient, 
which, when well regulated, facilitates recovery. It is not infrequent 
that the appetite is retained in dysentery, the stomach and small in- 
testine performing their functions normally; whon this is the ease, 
there is no reason to deprive the patient of food. Food of easy di- 
gestion and leaving little residue should be recommended; milk, eugs, 
and in general, albuminous and proteid substances are proper in these 
cases. In the more severe forma of dysentery or during acute ex- 
acerbations, accompanied with frequent calls to stool and violent colic 
and tenesmus, solid food should be suppressed and milk and skimmed 
broths preseribed, When milk is not ensily tolerated, egg albumen 
may be recommended. When the period of aggravation has passed, 
feeding is to be resumed with great caution, at first only allowing 
semisolid foods of the consistence of cream, and strong and concen- 
trated broths; then toasted bread, fowl, ete., the patient being always 
advised to take but a small quantity at a time, 
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Prophylaxis. 


The prophylaxis of dysentary is dependent on its etiology and 
constitutes a subject worthy of the attention of physicians and pul- 
lic authorities. It admits of hygienio measures more or less iden- 
tical with these employed against infectious diseases. During an 
epidemic of dysentery the patients should be isolated in their own 
dwelling or sent to hospitals and special infirmaries; every hygienic 
precaution should be taken to avoid the dissemination of the disease. 
The stools should be submitted to the action of disinfectants before 
being poured into cesspools or passed into the sewer. ‘The: 
should be constantly disinfected. It is proper always to have in the 
vessel which receives the dejections a certain quantity of an antisep- 
tic solution (corrosive sublimate, sulphate of copper, or sulphate of 
quinine), All the clothing should be wrung out of boiling water. 
Tho room occupied by the patient should be disinfected according 
to the rules ordinarily followed. Much attention should be paid to 
the drinking-water; during epidemics, and whenever we eannat be 
certain of the purity of the water, it is proper to recommend the use 
of boiled water, 
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YAWS. 


_ Definition, —Gramaloma tropicum or yaws is a specitic contagious, 
ious disease, confined to tropical countries and communi- 
eated by actual contact of the virus with a breach of the surface of the 
skin. Itis characterized by an incubation period of from ten days to 
six weeks, followed by an elevation of temperature—which may be 
slight or may run into continued fever—by rheumaticlike pains in the 
long bones of the limbs, and by an eruption of squamous patches which 
develop throngh a papular stage into distinctive yellow encrnsted 
grauulation tumors, which usually terminate in resolution without 
leaving any scars to indicate their sites. Mierococei are invariably 
found in tho diseased tissues, und they aro believed to be the specific 
‘microbes of the disease. The fully formed eruption has a loathsome 
appearance, and it exhales an evilodor. The disease attacks persons: 
of all races exposed to its contagion, it is rarely fatal, it is not hered- 
itary, if is chronic in its course, it does not greatly undermive the 
general health, it may terminato in spontaneous cure, and it is liablo 
to relapse, One attack usually produces immunity from a second. 
‘one, but the immunity tends to disappear in process of time, 


Synonyms. 








Yaws is the name that has been applied to the disease by the 
English from the time of the earliest introduction of African slaves 
to the American colonies. Originally it was the plural of yaw, which 
is even now employed to distinguish one of the characteristic neo- 
"plasms of the malady ; but the plural form is now used as a singular 
noun to indicate the disease as a whole. 

It has been erroneously asserted that the word yaws is of African 
origin, and that yaw is the term used in Guinea to designate the frnit 
_of the raspberry. Unfortunately, however, for tha theory, t! 
raspberries in West Afriea, and a careful official inquir 
‘some years ago at the instance of the Colonial Ofice in London, es- 
tablished the fact that the names yaws and pian are not of West 
African origin, Tho term yaws is derived from the Celtic word fas, 
pronounced yas, which means heat, boiling or bubbling up, and is 
Vou, XVI—20 







The French term the disease pian, which is.a pure Celtic word mean= _ 

ing a malady. #pian and Z'Epian were terms used synopymously 

with la vérole and mal de Naples by the French in the seventeenth, 

the carly part of the eighteenth centuries to distinguish syphilis, and 

at times plan was aloo seod in the sme way Uae 
yaws and syphilis were often confounded with each other, 

Sisk it is worthy of note that Lavoisier early last century em 


phatically asserted that “la vérole et les yaws sont deux maladies 
tris-distinctes.” 

‘The Spaniards and the Portuguese and their descendants in trop 
cal Sonth America called yaws bubus, which, like pian of the French, 
was synonymous with syphilis—or Ines gallica, as that disease wat 
termed by the Spanish-speaking races, Indeed, in 1648, Piso alluded 
to bubas being mistaken for the Ines gallica in Brazil. 

The name yrya, according to Raymond Breton, who wrote in 1665, 
was used by the Caribs inhabiting the Antilles to denote yaws, and 
the name is still so employed by the Caribs of Dominica. 
to old authors pyane was the term applied to syphilis by the Caribs. 

‘The natives of West Africa, which appears to be the endemic focus 
of yaws, use a variety of names to indicate the disease; and, as will 
be seen from the following table of synonyms drawn up by Dr, Ease 
mon, the chief medical officer of the Gold Coast Colony, there is no 
common root running through the names, and thers is nothing what- 
ever to connect them with yaws, pian, or bubas. 


Sierra Leone, Lagos,  Oybdo, 
Dis. 








Fanti, 
Accra, Ajortor. 
Tonjara. 
Kroo, Svombah (Grand Cosa) 
Kroo, Subanini (Stnoe). 
Soos00 (Sierra Leone), Dorgoteh. 
Grushl Sunkorr. 
Crepi, Kitta, aantor. 


Tn the Fiji Islands, in Polynesia, the disease is known 
(pronounced thoko) aud in New Caledonia it is called tonga. 

There is nearly ns great a diversity in the scientific term 
of the disease as in the colloquial names. Most of the older 






ae cron vay pialis called it Zues venerea, and 
the venereal disease, and suggested that it 


ia from the French 

framboise, as he considered that the granulomata when divested 
their crusts resembled raspberries (a resemblance the author 
far-fetched one) and he made two varieties of the disease, 

basia Americana aud frambasia Africana, Frambeesia is 

v often used by modern writers, but it would be much better to 


altogether. 
5 Swédlanr, 3 in 1798, believing that the disease bore some analogy 
o the thymus of ancient authorities, termed the malady thymiosis, 
‘Mason Good, in 1825, discarded frambosia which had been em- 
ed by Cullen in his “Nosology” and called the disease anthravia 
‘but he said that morula, from morus—a mulberry, would ba a 
appropriate designation, and that name has been adopted by 
London College of Physicians in their official "Nomenclature of 
Diseases” aa the Latin equivalent of yaws, 
Alibert, in 1832, considerad yaws to be a variety of mycosis, and 
applied the term mycosis frambesio‘des to it, including under the 
pe mycosis iloides « nunber of endemic varieties of ay phi 
In 1881, Charlonis described yaws under the name polypapillona 
im, cousidering doubtless that the granulomata were of a warty 
nature. Hamilton, in his work on “Pathology,” points out that the 
ype of structure of the papillomata is based on that of a papilla, the 
ction being only one of degree. In a papilloma the blood-ves- 
sels are enlarged and dilated, the connective tissue is much increased 
n quantity and forms the bulk of the growth, and the epidermal eov- 
is greatly proliferated; whereas the enlarged papilly of the 
aws granulomata are made up chiefly of granulation cells and the 
p themselves are devoid of all epidermal tissue, the external 













protection being afforded—as will be seen later on—by the yawa 
rusts. The term polypapilloma, therefore, as applied to the disease 
misleading, for it gives a mistaken idea of the minute anatomy of 
the characteristic tumors, 

In the report of the West Indian Yaws Commission, published in 
8 the author objected to morula and frambesia as the scientific 
nations of yaws, and he suggested the tarm grannlomea tropicwin 
n the following words: 

“The word morula, however, is no improvement on framboesia, for 
in exceptional instances can the local manifestations of the dis- 
be considered to have a slight resemblance to a raspberry or 
. If nomenclature is to depend ou analogy, the avalogue 













cepted us the Latin equivalent of yaws, for the 
characteristic of the malady which prevails only in the tropics.” 


History. 


Several of the earliest writers on yaws thought the disease to 
identical with Tsara’ath, the leprosy of the Jews, as described in’ 
thirteenth chapter of Leviticus; and Adams in 1807, and Bate 
1817, held to the same opinion. The author has dealt at some! 
with this question elsewhere, but it may be stated here that the: 
tural accounts of the several diseases included under the name i 
has been translated into the word leprosy are altogether too vague’ 
enable them to be identified at the present day, and there is no 
whatever in the symptoms described to justify the assertion 
Tsara'ath was yaws. 






yin his “ Theoria” (cap. 16, lib, 8) and closely followed the Mo 
saic account of tho Jewish disease; and this has been deemed sufficient: 
ly recent writers to authorize the statement that yaws was described br 
i bnt the symptoms detailed in the “Theoria” do not 
with those of yaws, and therefore it is incorrect to cite Ali Abbas as 
the eurliest writer on the disease, 

Yaws undoubtedly existed in West Africa from the earliest time 
of which there is any record. At the commencement of the slare 

de it wax found to be endemic in the countries bordering on the 
Gulf of Guinea, and writers bear evidence to the fact that slaves were 
Jnnded in tropical America with the yaws upon them. 

‘The mistaken belief, held by so many of the earlier writers a1 
continued down to the present day, that yaws is identical with 
syphilis, hax caused the history of the two diseases to be brought 
into & state of confusion, The opinion was enunciated by 
mes I men of the s teenth and eighteenth centuries theatres ’ 
which broke out with such virulence in the armies in Italy 7 
and spread rapidly thronzh Europe, had been brought fro. 
tilles by the soldiers of Columbus on their return fron 
voyage of discovery. Aud, as the names then given t 
were afterwards applied to yaws, it was held by many th: 
the Antilles was the parent of the syphilis that raged ia } 
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vo, however, which conveyed the Spanish sol- 
tc Italy, atrieed at Menciva in 1495, that is two years after 


er ("De Morbo Gallico Seriptores Medici et Historici,” 
1793) and others assert that syphilis was not carried to Europe 
the New World, but that it had taken on an epidemic form 
g the Moors and Jews, who were expelled from Spain under 
ces of great distress and cruelty from 1487 to 1492. It is 
then, from this and other evidence that syphilis originated in 
‘Old World, and that it, like yaws, was carried to America. After 
introduction it spread rapidly in tropical America; and Oviedo, 
in 1535 (“La General y Natural Historia de Las Tndias," Sevilla) 
mand it prevalent in Santo Domingo, Oviedo's account of syphilis 
beon mistaken for that of yaws, and ho has been erroneously cited 
writers as the first author who treated of the Jatter disease, The 
it writer, however, who gave a fairly acenrate account of yaws, 
ud at the same time distinguished it from syphilis, was Piso (“De 
ina Bresilium,” Lugdani Batavoram, 1643), He said the dis- 
waa introduced into Brazil by the African slaves, that it was 
d bubas by the Spaniards and Brazilians, and that it was mis- 
ken for the ues gallica, Hillary in the West Indies, in 1759, and 
bottom in Africa, in 1770, were the first authors to describe 
he disease under the name of yaws. 
There is no evidence to establish tho fact that yaws was endemic 
tropical America during the first century and a half after its dis- 
avery; and the practical immunity of the Caribs of the present day 
the disease, owing to their extreme cleanliness, tenils to show 
it it was not prevalent among these aborigines, The remnants of 
race in Dominica and St. Vincont aro freo of yaws which oceurs 
ly among the negro population of the lands contiguons to tha 
s reserved to the Caribs. Raymond Breton and de Rochfort, 
wrote in 1665, and du Tertre, whose work ou the Antilles was 
hed two years later, speak of “pyans’ and *epian'"—the ear 
of pian—as prevailing among the aborigines. But the heredi- 
ary nature of the disease and other diagnostic characteristics clearly 
that it was syphilis; indeed, du Tertre states that epian is “la 
ritable vérole dans Je plus hant degré de sa malignité.” It is clear, 
e, that those authors who have quoted the works of these old 
nary priests as authority for the theory that yaws was endemic 
the West Indian islands when they were first diseoverod, have not 
sufficient care to eliminate error by studying carefully the ovigi- 





teenth century. The author, in the report of the West Tndiaal Yew 
Commission, discussed the matter at some length and arrived at the 
conclusion that yaws was found in America only after the initiatics 
of the slave trade, and that it was introduced into the Western tropies 
by the negroes from the coast of Guinea. The history of the disease 
in the West Indies subsequent to its introduction was fully investigated 
ly the Yaws Commission, and it is given in detail in the report 
Brio! anay be stated that the planters—who were well aware of 
the contagionsness of the malady—segreguted the affected slaves in 
“ ynws-houses," which were erected in isolated positions and placed 
under the care of old negresses who had had experience in the treat 
ment of the disease, Tho medical men who attended the slaves on 
tho estates were not expected to interfere with the treatment of “the 
negroes in the yaws,” and the dread which prevailed at that period 
of the contagion of so loathsome a disease cansed them willingly to 
| in with this arrangement. Subsequently, however, some of the 
abler practitioners in the colonies made a careful study of yaws; and 
the writings of such men aa Hume, Hillary, Wright, Mosoley, ete, 
Drought to light many interesting facts concerning the disease and its 
treatment, and helped preatly to establish the non-identity of yaws 
ilix. After the slaves were emancipated the careful and 
orts malo hy the planters to prevent the spread of yas 
ime to an end, but the disease was not often observed, a 
were loft to themselves and the number of medical prac 
vers in the ishends became greatly diminished. Many of the 
, too, squatted on inaccessible crown lands and abandoned 
from the centres of civilization, and their hygienic 

ad a3 it was possible for them to be. ‘The few 

of paws, ‘i ait lad been turned loose from the old “yaws-houses” 
fir fe » dissemination of the disease, and the constant 





































the poople for the mauil 
The result was that the ¢ 
and, after a time, serious yaws “questions” sprang up in the — 
nies, so that the governments were forced to adopt measures fo. 
repression. In Dominica, Grenada, St, Lucia, and other place 
prevailed epidemically, and special yaws hospitals were estab 
to seyrepate the worst eases, In the report of the West Indian + 






malady is prevalent in the other West Indian islands 
in British Guiana, but the governments are precluded from 
g repressive measures, mainly ou account of financial consid 


Pront inclines to the belief that “West Africa was the home of 
disease, and its spread over the world was due to the exportation 
negro slaves.” It may now be considered as an established fact 
t yawn wis 60 earried to tropical America, and it was probably 
dalso by slaves to various parts of the old-world tropies; but 
can exist 10 doubt now that there was an endemic focus of the 

in certain tropical islands of the Pacific Ocean. It was suid a 


0 rable time ago that the coko disease of the Fiji Islands and other 
parts of Oceania was identical with yaws, but the deseriptions given 
of coko were not such as to establish this identity to the satisfaction of 
— the author, who wrote a4 follows on the subject in the report of the 
‘Yaws Commission: “Although thore exist in Oceania certain diseases 
bearing a resemblance to yaws, their identity with it has not been 
established in so conclusive a manner as to plice the question bey 
‘the region of doubt.” D.C. W. Daniels, of the British Guiaua 
Service and formerly of the Fiji Medical Service, has 
Timenaht forward evidence to show that vaws and coke ave undoubt- 
‘edly the saine disease. Coko has existed in the Fiji and other islands 
of the Pacific from the time of which there is any record. The 
cuatives state that it has always been present, and they hold to the 
elief that it is better for the children to pass through an attack, 
the disease is of greater severity in adult life; and, to that end, 
ffected children are made to sleep with infected ones, and if that 
fail inoculation is practised. 
‘As will appear when the queations of yeographical distribution 
diagnosis come to be treated of, diseases occurring in C 
Moluccas, and parts of India have been thought to be identical 
yaws. A careful consideration of the symptoms detailed as 
esent in these diseases lends the author to the conclusion that they: 
are not yaws, and therefore he has not entered into any aceouut of 
their history hore. It may be that, later on, when accidental comp! 
cations are eliminated and more attention is given to essential points 











and to this is due doubtless the mistaken identity 
syphilis, tubercle of the skin, and other ulcerative maladies. wee) 
be scen later on, uncomplicated yaws is essentially a non-ulcerative: 
disease, and to the fact that this characteristic has not been sufi- 
ciently insisted on by authorities is to be aseribed the confusion that 
has existed as to its attributes, and therefore its diagnosis and geo- 
graphical distribution. 

The disease prevails to a greater or less extent throughout the 


tropics of the new world. It is found in various parts of Centml 
Awerica, and in Venezuela, the Guianas, Brazil, and othor Sorel 


fuct, it is now endemic in those tropical parts of 
America whither most of the African slaves were carried. In pei 
of the British West Indian islands, as has been seen, the diseass 
has at times taken on an epidemic form, and it has been found 
necessary iu them to adopt special legislation and to establish yawa 
als to cope with its mvyges. At the present time yaws 

il in all the principal West Indian islands extending from 

ato Tobago, with the exception of Barbados where cases 
Tarely seen. 

Itiss 
coast his 
bique and th 
lying to the cast of the Continent are infected, while cases are o 
sionally reported in North Africa, in the Soudan, and along th 
vau routes in Central Africa. 

‘The evidence as to the existence of the malady in Asiatic com 
is not conclusive to the author's mind. A consideration o 
William Kynsey’s exhaustive report on the Parangi disease of © 
will show that several diseases are included under that ter 
much evidence is wanting to establish the identity of yaws 





; ‘Parangi is a Singalese name meauving toreign, and it 
in the first instance to syphilis which was introduced into 


an undoubted fact that several of the forms of disease now 
ed under the name Parangi are of syphilitic origin; and it would 
more accurate to give the name as a synonym of syphilis instead. 
of yaws as some writers do now. 
Avery large number of natives of India have heen brought to the 
‘West Indies owing to the dearth of reliable agricaltural labor conse- 
quent on the abolition of slavery, but there is no recorded instance 
anything like yaws having appeared in these immigrants prior to 
association with persous affected with the disease on the West 
ions, When, however, they have mixed with the negro 
ee of the islands they have suffered greatly by the spread of 
the malady among them. Indeed in some of the West Indian yaws 
hospitals the East Indian coolies have at times formed the bulk of 
e inmates; and in St, Lucia, according to the report of the Pro- 
‘tector of Immigrants, every care was taken to prevent the disease 
being introduced into India by the returning coolies; he states that 
“the most seruti examination by experts was made of every 
aman, woman, and child before embarkatio 
Th Assam and the Malay states yaws is said to be met with, but 
the author has not seen any description of the disease sufficiently 
pe eialied to determine its exact character with certainty. Nor does it 
appear that those who have made the diagnosis have had any ex- 
perience of undoubted cases of yaws ax they are seen in Afrien and 
the West Indies. 
‘The ulcerative disease known ws pateh und bouton d' Amboine, 
‘h oceurs in the Moluceas und spreads among the Malay inhabi- 
tants, has different characteristics from yaws, and it appears to be 
itieal with the so-called “oriental sores" found in the East and 
he southern and eastern Mediterranean regions. 
Dr, Daniels has determined tho point that the coko disease of 
is veally yaws. It is authoritatively asserted that syphilis is 
n among the Fijian natives, and that yaws or coko ix so 
that practically all the children are attacked, the usual age 
two years, for the disease is extremely rare in earlier infancy, 
Yawe is also found in the Samoan and Loyalty groups, as well as in 
the Tonga, Society, and Navigator Islands, and donbtless none of the 
nesian islands is entirely free of the malady. 
~ Tt would be a curious fact were it to be determined that yaws does 
ot occur in Asiatic countries when it prevails in the tropics of 
rica, Africa, and Ocoanin. As close attention ix paid ta the 
















i disease, the virus 
entry into the system through some break in the skin and not operat 
ing throuch the atmosphere. It is easily inocalable, as the author 
has proved by actual experiment; and the older writers on yaws in 
the West Indies speak of the practice of the negroes daring the time, 
of slavery ipocalating their children so that immunity in after life 
mizht beestablished. In most instances the disease is spread by the 
ditect contact of the healthy with the sick. But the contagion may 
be carried lv flies, and it moreover clings to huts in which yawsy 
pegroes have lived in poverty and squalor. In tropieal countries 
Ries are an ever-present intolerable nuisance at certain seasons of the 
year, aunt unprotected sores and skin eruptions attract these pests in 
xteat non bers. In the West Indies several species of sarcophage are 


known as 











The coutazium is undoubtedly a microbe; and, as 
will le seen later on, thers is reason to believe that this is a micro- 
under culture definite charactoristics—which is in- 

wl in the (liseased strnetures. Pure cultivations of it 
vitainel fra the dust swept off the floor ofa yaora hot 
in a dry place for several months, The contagica 
ntensity; for while at times itis so virulent 

. » prevail epidemically, at other times healthy 
white with those suffering from yaws without risk, 
wutions be observed. Cases are on record 





very fow, although the nurses handle the patients 
we to risk that 





The ermneons opini 
el was formed by the earlier writers who saw the 
only among vexro slaces in the rigidly isolated * 
co all cases of the disease were segregated. ‘This 
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copied by subsequent writers. The fact, however, is that 
no racial immunity. The prevalence of the disease among 
poorer people in those countries in which it is endemic is due to 
é in dirty hovels and to other hygienic defects favor- 
ing the operation of the contagion. Europeans and Asiatics living 
uuder the same condition as the negroes in the West Indies, as is 
often the case, are as liable to contract the disease as are the negroes 
themselves. And cases are on record in which persons of all races in 
the upper ranks of society in endemic centres have been attacked with 
yaws in consequence of careless contact with people afflicted with the 
disease. As yaws is a malady confined to the tropics, and as the 
yast majority of the inhabitants thereof belony to the dark-skinned 
races, it necessarily follows that it mainly occurs among the poorer 
people of the laboring population, for such aro its attributes that 
poverty, squalor, and defective sanitation generally favor greatly ite 
On. 
Climate.—Yaws, ws has already been pointed out, is essentially a 
disease of the tropics; and there is not, so far aa the author knows, 
any: authentic casa recorded as having been observed in temperate 
climates. This characteristic at once establishes a line of demarea- 
tion between yaws and the closely allied maladies, viz., tubercle, 
syphilis, and leprosy, of which Sansom, in one of his Milroy lectures, 
in 1890, truly says: “They produce growtha that are strikingly 
similar in pathological character, and they either are or have been 
universal in their distribution apart from consideration of climate, 
race, and habits of life. 
The disease is invariably more prevalent shortly after wet weather 
sets in, and this is due as much to moro vigorous growth of the 
specific microbes in a moist atmosphere as to the longer periods spant 
by the people in such weather inside infected huts whereby they are 
subject for greater lengths of time to the operation of the contagion, 
Diet.—Theories have been propounded that there is a connection 
between the diet of the people and tho spread of the disease, and salt 
fish has been fixed on as the special food that is in some way con- 
earned with the manifestation of yaws, Thea official inquiry con- 
ducted by the author established the fact, however, that in those 
| West Indian colonies where yaws most prevails thero is the least 
consumption by the people of salted food. 
Tha laboring population of the tropics, and the poorer people 
residing therein, live mainly on vegetable food, so that Iarye quan- 
tities of plantains, rice, ete., have to be ingested to provide the neces- 
sary quantity of nitrogenous matters for the repair aud building up 
of the tissues of the body, The conclusion of the West Indian Yaws 
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follows; “A caretul consideration of all the facts can no 
other conclusion than that the diet of the people of ‘owen ‘ent Indies, 
by giving rise to disorders of the digestive organs, affects the untri- 

tion of the body in a deleterious manner, thereby not only predispos- 
ing the system to react to morbid influences but also modifying the 
course and termination of any disease that may become established. 
As regards yaws, however, it appeurs that diet has no influence what- 
ever in its origination, or its spread among the populations of the 
various colonies." 

Heredity.—Some of the earlier writers on yaws, owing to the dis- 
couse being confounded with syphilis, declared it to be hereditary, but 
careful study of its attributes in recent yoars establishes the fact that 
it cannot be transmitted by the parent to the offspring. Dr. Tulloch, 
whose experience of yaws in Tobago is unique, states: “It is never 
hereditary,” and this emphatic assertion is in accord with the 
author's experience. Indeed it may be mentioned that a number of 
Dirths have taken place in the yaws hospitals in Dominica that have 
been under the author's direction; and, although all the mothers were 
fected with the disease, in uo case did the children manifest any 
congenital or Jater hereditary symptoms of yaws. It is very rare 
indeed to see un infant attacked under two years of age, and when it 
does ocenr it is i ‘iably found that a wound or sore has been 
infected with the virus, 

Alge.—No age exempts from the operation of the contagion, but the 
great majority of the cases occur in children between five and fifteen 
years of age. In the tropies young children of the laboring classes, 
even in civilized centres, are either scantily clothed or almost or 
entirely naked, and whilst they are playing together the disease is 
spread as the result of contagion by actual contact, for the negroes 
never dream of isolating cases of yaws. The following table, drawn 
up by the muthor from seven hundred and thirty-nine patients treated 
ina yaws hospital in Dominica, shows how far age may be considered 


as a predisposing cause of the disease: 
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From those statistics itis seen that from five to ten years is the 
period of Jifo during which the disease is most liable to occur, and 
that 67.3 per cent. of the cases occur before the age of puberty. 
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90 yaws hospitals in the West Indian colonies showed that 1,913 
‘or 61.4 per cont. were males, and that 1,202 or 88.6 per cent. were 


females. In round numbers, therefore, it may be said that the dis- 

attacks males and females in the ratio of three to two, This 
proportion, however, is modified according to age, for it is found that 
in adult life the cases of affected females exceeds that of the males. 


‘This is due to the fact that women by their indoor life and longer 


and closer contact with the diseased children are more liable to infec- 
tion, The following interesting table compiled from 273 cases treated 
in one of the Dominican hospitals shows at a glance the liability to 
infection at various ages: 
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| Pancestacs. 
Females. 
‘Males, | Females. 

at M4 03,2 36.8 
60 a 63.8 36.9 
42 18 70.0 30.0 
1 18 53.0 46.4 
1a 16 448 55.2 
10 u | ALT 68,3, 

| 60.1 30.9 








Previous Disease.—The debility that exists during the convales- 
cence from most general diseases renders the patients more suscep- 
tible to the contagion of yaws and other similar maladies. This, 
however, is simply due to the fact that there is less resistance to the 
impression made by any morbid poison in debilitated states of the 
constitution whether produced by disease, fatigue, fasting, or any 
other depressing cause; and it cannot be said that there is any dis- 
ease an attack of which leaves a special predisposition to yaws. But 
the case is different in regard to those maladies and local injuries 
that cause a break in the continuity of the surface of the skin, and 
thus present sites for the easy entry of contngious matter, Cleanly 
persons with whole skins apparently associnte with impunity with 
those suffering from yaws, but there is no such safety as regards per- 
sons with cutaneous lesions. Skin diseases due to nncleunliness, and 
to animal and vegetable parasites as well as to insect bites are com- 
mon in the tropics, and tho scratching of tho irritated surfaces pro- 
duces small sores that are liable to be infected with the yaws virus. 





The stage of incubation extends ordinarily from ten to fifteen 
days; bat in a small namber of cases it will be lengthened to six 
weeks. It has been stated that the disease may incubate for a much 
longer period, even to six months, but such assertions have not bees 
supported by any satisfactory evidence. In most cases there aro no 
prodromie symptoms noticeable; bat, shortly before the evolntion of 
the eruption and for a variable duration afterwards, pains of a rheo- 
matic character, sometimes very severe, may affect the long bones 
and jointa, especially at nights, and in these instances anorexia and 
malaise are present. 

Tnvusion.—The onset of the eraption may also show no deterioration 
of the general health, but it is frequently marked by an elevation of 
temperature which is generally so slight as to escape observation. In 
asmall proportion of cases, however, there is considerable constita- 
tional disturbance lasting for a few days or even a week or more. 
The fever is usually preceded by a rigor and if is of a contimed typa 
—the temperature ranging from 100° to 103° F, with nightly exacer- 
bations, and there may be some diarrheen present, The ordinary 
subjective and objective phenomena of the fobrile condition are pres- 
ent, but there are no diagnostic characteristics except that the “yaws 
pains” persist and are usually accompanied by severe headache. 
When the fever is on the decline the typical eruption begins to evolve, 
and its ouset and course are the same in the febrile as in the non- 
febrile cases, 

‘There is no initial lesion, as has been erroneonsly asserted by a 
few writers, in either the inoculated ar the acquired disease, The 
eruption may be scanty or general, but there is no one lesion which 
differs ¢ lly from the others or is capable of being pointed to 
with any degree of reason ns the initial one, 

The erupfion is of three forms which are now usnally 
squame, papulie, aud yranulomata. They are simply, however, three 
stages of one eruption, the squama developing into the papula which 
in time becomes the granuloma, But, by abortion, one stage may 
persist us a distinct eruption, or all three stages may be’ geen f= “= 
sue individual at the same time from the commencement tu 
decline of the disease. 

Squame.—The skin becomes harsh and dry, and whitish ; 
patches of furfuraceous deaquamation appear at various parts 
body and limbs, These patches are vary noticeable in the dark-sk 
races (Fig. 12). They are usually small and round in contom, 
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they may be of an irregular shape, or, more rarely, they may be dise 
posed in rings enclosing unaffected skin. In a small proportion of 
cases the patches coalesce and involve large areas, or the whole skin 
may become affected and appear as though dusted with flour. In 
some instances the squamw are not well marked, they are not elevated 


ea 











above the skin and their character can only be detected by a lena, by 
which means the exfoliation of the horny epidermi 
made out, the flakes of epidermis being seen free at one end and 
attached at the other so as to give a ragged appearance to the affected 
portion of the skin. The squame are the first local manifestations of 
the disease, but they may persist throughout the attack or appear as 
® distinct eruption at any period of its progress. These squamous 
patches are called by the negroes in the West Indies “dartres" or 
“yaws cocea.” 





can easily be 





in certain of the squamm. On examination 1 
not Jess than twenty diameters these papules will be seen’ 
up from the rete Malpighii through the horny 
breaks over their summits avd splits in lines 


general eraption of papulm reappears as a late symptom the case will 
‘be a protracted one. 


papules persist often about the knees and elbows, but they may be 
‘met with at other parts of the limbs or on the body, those parts liable 
to exposure being most often affected. 

Gravlonata.-—Tn normal ty pes of the disease, the papule increases 
in size notil what is known as the “tubercle,” or “yaw,” or “ bouton 
pian” is formed, and this is the characteristic local manifestation that 
Las occasioned the names framleesia and morula fo be given to the 
mally. 

The various stages of evolation from the squama to the granuloma 
are best seen atau early period of the disease. A portion of a squama 
having di ec into» papule, the papule increases in size in all 
directions; and, us it grows, the minute yellow mass at the summit 
widens so ns to forma cap of yellow incrustation on the tumor. 
These tumors or granulomata are seen usually as round elevated 
growths from an eighth of an inch to several inches in diameter, or 
even larger, and their erasts are of different shades of yellow — 
brown. ‘The smaller tumors are invariably rounded at their summ 
and edges, but the larger ones may be flat-topped, taberculated, 
depressed in the centre. The large tumors vary greatly in size 
shape. The author has met with cases in which the whole cheek, 
tho whole popliteal space, or dorsum of the foot, has been ‘oceupi_. 
by confluent masses of encrusted granalomata; and in these 

an, 

















a isseen, The out- 
of such confluent masses is always irregular, being mado up of 


us curves. 
Tn isolated granulomata the circular form is most often seen; but 
at times they are ovoid or reniform, or they may be annular, enclos- 









Fro, 18. —Cranulomata on the Arm. ay Bide view; J, front vlow, 





ing sound skin. They are frequently observed about the nostrils, 
month, and anus, where they may implicate the mucous merobrane; 
and ins few cases, a8 a result of autoinoculation, these orifices may 
become encircled by a coalescence of contiguous tumors. In sueli 
situations, more especially at the anus, the moisture, friction, aud 
muscular movements cause the crusts to be softened and detached, 
and the grannlomata aro then either coated with a yellowish-gray 
viseid exudate, or they present the appearance of ple reddish or 
pinkish fangoid masses, 

Aftera time the crusts lose their bright yellow color, they beeoma 
‘in places stained with blood and marked with dark spots and lines 
Vou, XVI.—81 
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due to the accretion of dirt, epidermal seales, 
they are very like the soiled rind of cheese, 
disappear by absorption in the later stages of the 
become thin, dry, and brownish or even black in 
aro firmly adherent, and they usually break when 
‘When they are raised, there will be seen beneath them reddish 
goid tumors springing from the dermis. Here and there may be 
observed slight hemorrhages due to the forcible detachment of the 
protective coverings of the tamors. After their removal the crusts 
are soon reformed by the exudation of a pale yellowish-gray material 
which rapidly inspissates. There is ordinarily no secretion of pus, 
and the term “pustalo-tubercular” applied by writers to the eruption 
has been given in ignorance of the real character of the growth. 

When the granulomata are subjected to constant moisture ani 
friction, as when they ure situated in the anal fissure, their 
crusted surfaces become smooth, flattened and callous, and their a 
varies from yellowish-gray—like sodden chamois leather—to | 
pink. In rare instances large masses of non-encrusted x 
are observed about the lower extremities, and they are called 
negroes tho “master” or “mother” yaw, the popular fallacy. 
that they are the source of the disease, TTheve masses mnaipiiaa i 
by the coalescence of contignous tumors, or by the infection of an 
innocent ulcer, In 1,182 eases of the disease examined by the anther, 
only 26, or 2.2 per cent., were found to have the so-called mother yaw. 

The granmlomata hardly ever give rise to pain and they arg not 
endowed with much sensibility. The crusts may often be torn off 
without the patient's experiencing even discomfort, and the applic- 
tion of escharotics is usually not a painful operation. In tho West 
Tadios it has long been the practice of the native yaws eurers to deter- 
ming the namre of onlitfal eruptions by the application of the acid 
of the lime fruit to them. Tf this process prove painless, the 
80 is pronounced to he yaws. 

Tu a well-developed case of the disease in a nogro the yellow- 
capped tumors ent a striking and loathsome appearance, aud 
they exhale a peenli disgusting and characteristic odor; indead, 
the author las often detected cases of yaws by the sense of smell 
alone. 

When the granulomata attack the soles of the poorer peo} 
the Wost Indies who wall with bare feet, the thick, hard, and | 
ery epidermis forms sn obstiele to the outward growth of the { 
and a condition is produced which is known locally as *tubbor 
“crabs,” or “erappox.” The pressure caused by the confinen 
the increasing tumors between the thick unyielding epidern 
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the plantar fascia gives rise to much pain and tenderness, so that the 
patients are unable to walk without considerable suffering. After a 
variable time the epidermis becomes sodden and softened, and it 
gives way over the centre of the granuloma which then rapidly grows 
up until it reaches a quarter of an inch or more beyond the level of 
the surrounding skin, which becomes ragged and uneven, as if eaten 
away by the application of « corrosive liquid. Granulomata in the 
soles, for obvious reasons, are never eucrusted: they are usually pale 
pink in color, and smooth on the external surface, on which may be 





Fro, 14,—A, Dermatitis of the Soles of the Feet; 7, Dermatitis and Granulomata of the Solesat 
J" 











seen attimesa scanty, viscid, yellowish secretion. Tt as heen asserted 
that “tnbboes” are sequels of the disease, bab this is an error, for 
they are met with at all tho Inter stages of the disease. An exami- 
nation of three hundred consecutive casos, admitted to one of the 
yaws hospitals in Dominica under the author's direction, showed that 
tubhoes evolved with grannlomata on other purty of the body in thir 
teen cases, and that in only eight cases did they appear as late symp- 
toms, and oven this delay was probably duo to the obstuele pr 
by the hard epidermis of the sole. It must be noted that an: 
scribed tumor pushing its way through tho hard and thick epidermis 
of the sole of a person who walks barefooted will give rise to appear- 
ances identical with those of the yaws granulomata in such a situation, 
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So, if the tubboes bo the only manifestation, care must be taken to 
avoid an error in diagnosis, as the case may not be one of yaws 
at all. 

‘The terms “crabs” and “crappox” are also applied to a chronic 
dermatitis that at times affects the palms of the hands and the soles 
of the feat of the negroes in the West Indies, but in some of the isl- 
ands it is usual to call this inflammatory condition “dry crabs" or 
“dry erappox" in order to distinguish it from the yaws granuloma. 
Such dermatitis may be seen infrequently accompanying yaws, and 
it is somewhat like an enlarged and otherwise exaggerated squamons 
patch, but the author has observed it in parsons who have never been 
affected with the disease, and it is not uncommon in the island of 
Anguilla which is quite free of yaws and apparently has always been 
so. It is undoubtedly the outcome of irritation caused by dirt for 
the most part, and it occurs only amongst those engaged in agrical- 
tural pursuits. Tt usually affects the external portions of the skin, 
the upper layers of the epidermis being proliferated and eroded and 
at times ing into laminw which flake off entirely or separate 
partially, giving u very ragged appearance to the skin. In a few 
instances the inflammation extends deoper, the epidermis being fis- 
sured and exposing the rete Malpighii which then exudes a serous 
fluid; in such cases, naturally much pain and tenderness result. 

‘The granulormata in mild cases of the disease may be solitary ; on, 
in severe types, they may appear as a general eruption in successive 
crops involving tha face, head, neck, body, and limbs. In fact, when 
the tumors are small, the eruption is not unlike an exanthem, and 
some of the older writers classed the disease with smallpox and other 
such maladies. ‘The eruption is usually symmetrical, and it is often- 
ost seen on the anterior and exposed portions of the body. An exami- 
nation of 100 consecutive hospital cases by the author showed that 
the fully-formed eruption appenred on the face and head in 49 eases, 
on the trunk in 20 cases, on the genitals in 16 cases, on the perineum 
in 20 cases, on the upper extremities in 29 cases, and on the lower 
extromitios in 70 eases. In 3 cases only was tho scalp affected, and 
in no cue were the tumors found in the axilla, In nearly all the 
instances in which the perineum and genitals were affected the eases 
were those of children. 

Ordinarily the tumors are found only on the true skin, but i: 
instances they are seen on the mucous membranes of the nose 
and mouth, and rarer still they are met with on the glans per 
the prepuce. An examination of 750 patients admitted to one 
Domi yaws hospitals showed that the mucous membranes 
implicated in only 21 or 2.8 per cent. of the cases, In nearly 















however, the implication of the macous membranes is dua 
‘an extension of the granulomata from contiguous skin. In over 

ve thousand cases of the disease examined by the author he met with 
only ten examples of isolated granulomata on tho mucous membranes, 
the month and the nostrii being the sita selected. 

‘The granulomata increase in size and attain their maximum growth 
usually within two weeks of the time of their evolution from the pap- 
vale, In favorable cases they remain stationary for several weeks, 
and then commence to disappear by absorption in the following m 
ner: The crusts become thinner, drier, and darker in color; the 
tumors shrink in size, and then the crusts are detached at the cir- 
cumference—this detachment increasing in extent as the granulomata 
gradually resolve. At last the wasted crusts fall off as dry seabs, 
and there are usually seen in place of the tumors slightly indurated 
eirenmscribed portions of skin of a lighter color than the natural 
hue. This condition, however, is transient. The induration rapidly 
disappears, and the light patch changes to a black macula which 
may take a considerable time to fade away, Ina small proportion 
of cases, and more especially in the light-skinned races, the white 
patch persists for variable periods and there is no subsequent hy per- 
pigmentation. 

As soon as the macula is formed there is nothing whatever to indi- 
eate that a tumor formerly existed at the site. There is no indura- 
tion or logs of substance; and, excepting the alteration in the pigmenta- 
tion, the skin appears to be ina normal condition. Ordinarily the 

persist for months or even for years, but the author hax seen 
them disappear entirely in a few weeks, and then all trace of the dis- 
ease is gone. 
Snueh, then, is the way in which the granulomata disappear by 
resolution in uncomplicated cases of yaws. But in debilitated sub- 
jects, and in those suffering from concomitant ‘isease, more espe 
cially when the tumors have been subjected to injury or irritation, 
they break down into ulcers, which in tho early stages aro some- 
times covered with yaws crusts. The ulcers are at first no larger in 
lateral extent than were the granulomata from the breaking down of 
which they have been formed, and they do not extend below the trae 
skin. But in cachectic individuals and in those suffering also from 
malarial diseases, syphilis, or tuberculosis, and in those eases in 
‘which irritating dressings have been applied, they may spread deeply 
and widely until subentaneous tissue, fascia, muscle, and bone are 
successively attacked, In such eases the ulcers sometimes become 
terribly and rapidly destructive to the surrounding tissues, and this 
is more especially the case when the patients have been brought to 
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a condition of mercurial cachexia or when the disease is 
with syphilis or tubersulosis, After these large uleers have persisted 
for some time they may cause the entire suppression of the yaws, 
which, however, remains latent inthe syatem. If the ulcers be cured, 
the yaws will reappear and the disease will then run its ordinary 
course. Ina certain number of instances, however, this di 
ance of the eruption will be permanent and the ulcers will lose their 
infectiveness. When repressive measures were first instituted in 
Dominica, and when the worst eases of the disease were segregated 
in hospitals, it was found that severe ulcerations occurred in eight 
per cent. of the patients, but in every instance the uleers were due 
to complications or to concomitant diseases, and therefore they 
could not be classed as actual attributes of yaws. After some years, 
when all the old and neglected cases had been drafted into the hospi- 
tals, such examples of extensive ulceration were less frequently seen. 
It has been asserted by some writers that the so-called “yaws ulcers” 
have certain diagnostic characteristics; bnt a caraful examination of 
several hundred cases has led the author to the conclusion that when 
yaws is complicated by ulceration there ia nothing in the lesion to 
distinguish it from one or other of the ordinary types of ulcers de- 
scribed in the text-books and seen in all parts of the world. 

The duration of the uncomplicated disease varies considerably. 
Tt may lust for weeks, months, or even years. The period, indeed, 
depends on idiosynerasy, condition of health at the time of infection 
and afterwards, and treatment both hygienic and medicinal. In mild 
eases in vigorous subjects tho granulomata will begin to be absorbed 
within six weeks of their formation, and in other instances they will 
remain without the slightest change for many months, no matter 
what may be the nature of the treatment, It frequently happens, 
too, that successive crops of the eruption aro evolved during the 
course of the disease. This, however, can be described as a second- 
ary eruption only in point of time, as there is nothing whatever to 
distinguish it from the eruption as it appeared in the first instance. 
As many as six crops of the eruption have been recorded, and ther 
are each usually preceded by an elevation of temperature and other 
constitutional symptoms seen at the onset of the disease. 

After the fever of the staye of invasion has subsided, there is) ™ 
yno marked deterioration of the general health. The a 
will be good, the sleop uubroken, and the spirits unaffected. 
there is always a disinclination to work or to take exercise, and 
ful observation will show that there is some debility which ms 
gress, in a certain proportion of the cases, to unmistakable eac 

The two principal indications, besides the initial fever ai 
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cachexia, of the constitutional nature of the disease are the enlarge- 
_ ment of the lymphatic glands and the pains in the bones and joints. 
— Adenopathy.—It will be noticed at times that the femoral, inguinal, 
and cervical glands are tender, and in a certain number of cases they 
_ will become greatly enlarged and very painful, Tho femoral glands 
are most often affected in this way, and next in order of frequency 
come the inguinal and cervical and other lymphatic glands that lie 
close to the surface. 

An examination by the author of 750 cases of the disease admitted 
to ono of the Dominica yaws hospitals showed that in 89 instances, 
that is in 5.2 per cent., there was marked cachexia; and the absor- 
bent glands were found to be greatly enlarged in 28, or 3.7 per cent., 
of the cases, 

It has been already pointed out that rheumatic pains of the bones 
and joints may precede the eruption and persist for some time after- 
wards, Occasionally, however, these pains come on at later periods, 
and then they are usually very severe, more especially at night-time. 
They are, indeed, # well-marked symptom of the disease, aud th 
are known as the “yaws pains.” At times they are intense and even 
agonizing, so that sedatives have to be administered to mitigate them. 

Itching is » common symptom in yaws, and it may be so severe as 
to give rise to distress. It begins as the maculw evolve, and it per- 
sists through the papular stage; when, however, the granulomata are 
formed it subsides, 

Relapses.—It is only within the last ton years that a more careful 
atudy of the disease by medical mon in charge of West Indian yaws 
hospitals has established the fact beyond cavil that the malady ina 
certain number of cases is liable to relapse. In the Dominica yaws 
hospitals the percentage of relapses has varied from 3.6 t Int in 

similar institutions in other West Indian colonies the proportion has 
been considerably higher. In Nevis no less than 18.1 per cent. of 
the patients discharged as cured were readmitted after varyi 

riods. The following notes of a case treated in ove of the Domi 
hospitals illustrates very well the relapsing nature of the disease: 


YV. S—, axed 16; negro. Admitted to the Central Yaws Hos- 
pital on July d, with extensive ulceration at the back of the left 
», the former site of & “mother yaw.” Tho ulcer is foul and 

deep ‘with thick, everted edges. There aro granulomata around the 
leer. Bnemmsted grannlomata ara seattered about the buttocks and 
legs, are some papulw—" pian gratelles”—on the face. Ho 
Baril tc Bremeats, Bo wes ties tncaod fo te teaplile 
ae and afterwards, as there was some cachoxia, a 
mixture of quassia and iron was prescribed, He was fed well with 
eggs and milk and fresh meat and fish. The leg was elevated, and to 
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August 26th. 
level with the skin. 

November 4th, 
sompliely itt ulcer healed and there were no 
ense. he has now a eruption of 
Oelorod alk sul; ee 

November 11 
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scribed. From eas no fresh gran 
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Relapses may occur at any time within six months of the appar- 
ent cure, and in a small proportion of cases there may be a seeond or 
even a third relapse. 

Acurious and noteworthy fact in connection with yaws is that 
any profound impression made on the system by an attack of infer! 
current acute disease, or even by a sudden chill giving rise to conges- 
tion or inflaramation of some internal organ, has oftentimes the offect 
of producing ina very brief period the complete absorption of the 
characteristic tamors. In certain instances the symptoms in this 
way disappear never to retarn, but in most eases the eruption is 
thrown out again at varying intervals after the cure of the interur- 
vent disease, This fact of the retroceasion of yaws was observed by 
tho earlier writers, who alluded to it as the “repulsion” of the dis 
ease hy measles, smallpox, ete. The author has seen the yaws so 
“repelled” by attacks of dysentery, remittent fever, and measles, and 
by profuse ptyalism, to reappear when these conditions were recor 
ered from. 

Tt has been asserted that vaccination protects from yaws ag much 
ax from smallpox. Tu order to determine this question, the author 
inquired carefully into the matter, and vaccinated a number of un 
cinated yaws patients, with the result that the assertions wore 
to be not in nccordance with fact, for vaceinated persons are 
Tiable to contract yaws as the unvaccinated, and the disease is 
modified by nor does it modify in any way the course of n 
Trmunity. —The early authorities on yaws taught that one 
of tho disonso invariably established in the system a complete i 



















ty from further attacks, but Inter writers brought forward facts to 


that this was not always the case, and, now that the malady 
‘been more carefully studied, it is found that second infections 
‘e fairly common. This matter was one of the questions that en- 
the attention of the author when he was commissioned by the 
ish Government, in 1891, to inquire into the prevalence of yaws 
in the West Indies. As the result of the inquiry the truth of the 
ing propositions was established : 
L rDhiat conabtask' ot yaws does not always give immunity from 
a second attack. 
I. That the immunity afforded by an attack of the disease is, in 
many instances, if not in all, lessened by lapse of time. 
III, That the immunity in some porsons totally disappears after 
several years. 
TV. That the manifestations of the second attacks of the disease 
do not vary in any essential particular from those of the first attacks. 








Diagnosis. 


The attributes of yaws as given in the preceding section are such 
as to render its diagnosis comparatively easy. It has, however, often 
been confounded with syphilis and tubercle of the skin; and, even 
‘now, a few writers assert that it is either syphilis pure and simple, 
or a syphilitic disease produced by the long influence of race and 
locality. Yet it is proper to point out that most of those who still 
maintain the theory of the identity of yaws and syphilis have had 
‘no personal experience of the former disease, and they have doubtless 
‘been misled by the many erroneous accounts of so-called “ later mani- 
festations” or “tertiary symptoms” of yaws, which are nothing more 
or less than manifestations of concomitant diseases quite distinct 
from the original attack of yaws. These errors of diagnosis have 
originated and been perpetuated by assuming, often on the post hoe 
propter hoc line of rensoning, that various chronic and destructive 
forms of ulceration are attributes of yaws, wherens the disense is a 
non-uleerative ove, and its cutaneous lesions disappear without leav- 
ing auy cicatrix, Indeed, this is one of the great diagnostic signs 
_ of yaws, and it at once separates the malady from syphilis and serof- 
ala, the lesions of which leave seara behind them. 

Tuberenlosis.—Both lupus and serofuloderma are fairly common 
in the West Indies, and both these entaneons forms of tubercle have 
been confonnded with yaws, Numbers of cases have come under the 
author's observation in which tubercle of the skin and yaws have 
occurred in the same individual, but there has been no difficulty in 





characteristic 
yaws eruption usually appears in other situations. But the combi- 
nation of the two diseases is a serious one, and constant relapses of 
the yawsare the rule. Indeed, few of the patients becomo perma- 
nently cured. Owing to mistaken notions of the attributes of yaws, 
many cases of serofuloderma alone have been admitted to the yaws 
hospitals, and the primary disease has been aggravated after-a time 
by the infection of the ulcers with the yaws virus. Tuberculosis has 
the property of remaining latent in the system for considerable pe- 
riods, and the foci may be aroused into action by the accession of 
acute disease. This property often accounts for scrofulous uleeration 
aud lupns supervening on yaws; and it serves to explain why such 
forms of ulceration have been set down as later or tertiary symptoms 
of that malady, An examination of 2,397 patients under treatment 
in yaws hospitals in Dominica showed that 119, or rather less than 
5 per cent., were subjects of some form of tuberculosis of the skin. 
Syphilis. —From the earliest times of which we have any written 
account of yaws, the disease has been confounded with syphilis; and 
even now their identity is believed in by a few persons of emi- 
nonce, notwithstanding the fact that all medical men who hayo had 
cousidornblo experience of yaws become satisfied that it is a disaase 
sui generis, It does not appear, however, to have suggested itself 
to many observers that yaws and syphilis might be concomitant ia 
tho same individual, and that the attack of the former disease might 
cause the outburst of the Istent tertiary symptoms of the latter. But 
this is what actally ocenrs in a number of cases, and usually the so 
called “tertiary syiuptoms” of yaws are really nothing more than the 
maui jons of tertiary syphilis in persons affected with yaws. 
Syphilis is a common disease in all the Weat Indian islands, and it 
would bo strange indeed were the two maladies not at times to be 
found in tho same individual. In those eases of yaws in which 
ic, intractable, and destructive ulcerations came on, the expla 
lies in the fact that there is a complication with tubercle or 
syphilis, It may not always be easy to determine at first what is the 
exact nature of the complication, but by patient and careful obser 
vation the difficulties of diagnosis will disappear, It is not possibh — 
in the space allotted for this article to enter fully into this subject 
but the author has done so elsewhere, and those who desire to follor | 
up tho question may be referred to the report of the West India 
Yaws Commission, Vi 
The theory advuneod by Tonuthan Hutchinson that yaws may be 
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disease produced by the long influence of race and local- 
at once by the fact that syphilis in all its typical 
‘exists now, and has existed for many generations, amongst tho 
most subject to the ravages of yaws. Syphilis is the same dis- 
amongst them now as it was then; time, race, and locality not 

g altered any of its manifestations. 
‘The diagnosis between yaws and syphilis is easy to those who 

e had any experience of the two diseases. And even Mr. Hutehin- 
son, who inclines to the belief of their identity, is forced to admit 
that “all the more recent observers who have studied the malady in 
its native haunts are, [ believe, unanimous in the opinion that it is 
not syphilis.” Tho essential points of diagnosis may be stated briefly 
as follows: 

I. Yaws is confined to the tropics, whilst the distribution of syph- 
ilis is universal. 
I. In the large majority of cases yaws occurs in children, whilst 
acquired syphilis is a disease of adult life. 
II. The festus in utero is never affected in yaws as it sometimes 
is in syphilis. 
TV. Yaws is not hereditary, and syphilis commonly is so. 
V. The offspring of persous affected with yaws never have 
“Hatchinson's teeth,” which is a frequent manifestation in children 
of syphilitic parents. 
‘VI. The chancre is never seen in yaws—which has no “primary 
sore” of any kind. 

VI. Micrococci are found in the affected tissues of yaws, and 
they are absent in those of syphilis. 
VUI. The sore throat of syphilis is never seen in yaws. 
IN. There is no alopecia in yaws as in syphilis. 
X. Itching, which is not present in syphilis, is «frequent and 
troublesome symptom in yaws. 
XL Iritis, which is not unusual in syphilis, is never seen in enses 
of yaws, 

- XIT. The eruption in syphilis is polymorphous, whereas in yaws 
itis constant in character—the squamw and the papulm being simply 
earlier and undeveloped forms of the granulomata. 

XII. In yaws, should tho eruption disappear and broak out 
no matter after what interval of time, it is the same charac- 
ie granulomatous one that has evolved through the stages of 
uamm@ and papule; whilst, should an eruption disappear in syph- 
ilis, another eruption of an entirely different form and character may 
break out, and tho nature of the new eruption cannot be known until 








it appears on the skin. 
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Bi: yas the maou i dark, in syphilis it is eoppercol- 


XY. The mucous membranes are frequently affected with erap- 
tions and ulcerations in syphilis; but in yaws it is extremely ram 
for the eruption to be seen in such situations except when due to the 
extension of an enlarged granuloma from the skin in the neighbor- 
hood, and ulceration of the mucous membranes is never seen in up- 
complicated cases of yaws. 

XVL. In yaws there are no gummata or nodes, and there are no 
lesions of the nervous system, or implication of the internal organs, 
as in syphilis. 

XVI. Yaws is essentially a non-ulcerative disease, the granulo- 
mata disappearing usually by resolution and leaving no scars behind 
them. Insyphilis, on the other hand, ulceration is a common symp 
tom of the malady; and scars, indicating destruction of tiseme, com- 
monly succeed the eruptions. y 

XVIIE. There is no ernption in syphilis identical with that so 
characteristic of yaws. The only one that approaches it in appear- 
ance is rapia, which, when fully formed, is a shallow ulcer covered 
with a dark, conical, laminated crust, whereas the mature yaws erap- 
tion is a cutaneous tumor topped with a yellowish unlaminated cap 
of inspissated secretion. 

XIX. Cutaneous eruptions in syphilis are secondary forms of the 
disease, whilst in yaws the eruption is the primary and only local 
manifestation. 

Tn regard to this question of diagnosis, Imray—one of the high- 
est wuthorities—states that yaws “is also essentially primary, that 
is, it cannot be considered as the result of a previous disease of a 
different form. It has one primary form, and rans one regular 
and certain course, unloss affected by constitutional peculiarity, or 
complicated by previous disease in the system, or aggravated by 
neglect, Syphilis prevails in most of its forms, both primary and 
secondary in these countries very much as elsewhere, but I hare 
nover mot with an instance, nor have I heard of one where the char- 
acteristic eraption of yaws has occurred as the result of a pri- 
mary syphilitic sore, in short, as a secondary symptom of syphilis. 
Tf syphilis and frambosia exist side by side, as it were, among the — 
samo people, and that for a long period, perhaps two centuries, i 
surely very remarkable that they should remain separate if ide 
cal in nature and origin, that we never find the one occurring 
a sequel of the other, that the one can always bo readily d 
nosed from the other. Tt must also be remembered that the neg: 
races are quite as susceptible of the action of the syphilitic poisou 

















from it the same disastrous consequences as the white 


__ Parangi.—This disease, which occurs in Ceylon, was the subject 
@ government investigation conducted by Sir William Kynsey, the 
esult of which was published in 1881 under the title of “Report on 
‘i Disease of Ceylon." The disease was thought by some 
observers to be yaws, and subsequent writers have assumed that the 
ion of identity has been established, and roundly assert that 

is one of the endemic foci of yaws, 

The incubation period of parangi, which is not marked by any 
recognizable symptoms, extends from two to eight weeks. The stage 
of invasion is ushered in by fever, which lasts from two to eight 
days, and is followed by the eruption of papules, like those of acne 
or lichen, which may terminate in resolution with desquamation and 
pigmentation of the skin, or may proceed to ulceration. In tho latter 
case the papules enlarge, suppurate, and form a crust, under which 
ulceration goes on. The ulcer is clean and healthy; and the crust, 
if remoyed, is not reformed. When the disease terminates by reso- 
lution, the ulcers heal and pigmented cicatrices mark their si 
Should the eruption attack the soles, a condition known as “duma: 
occurs. Kynsey described this us follows: “The horny euticle pro- 
trades and becomes very painful, and ina short period ruptures and 

gives egress to a fungoid growth covered with a dirty yellow scab. 
This fungoid growth consists of hypertrophied papille and fibrous 
tissue.” In the later stages of the disease terrible ulceration involy- 
ing muscle and bone may take place, the unhappy sufferers become 
emaciated and deformed, and finally they are usually carried off by 
some inflammatory disease. 

* On comparing these symptoms with those of yuws it will be seen 
‘that they are widely different. Tho chief diagnostic sign of pa- 
rangi, and one that nt once separates it from yaws, is that of ulesra- 
ion. Parangi appears to be essentially an ulcerative disease, whilst 
yawa is not; besides which the yaws granuloma, which is seen in 
e ease of the malady, is absent in parangi. It is truo that the 
*dumas" bears a resemblance to the “tubboe"; but, as has already 
been shown, tumors similar in appearance to tubboes may occur in 
persons in the West Indies who have never had yaws, In fact the 
condition is produced principally by mechanical agencies; for any 
of cireumseribed growth from the dermis pushing its way 
through the leathery enticle of the sole of one who walks barefooted 
im the tropics is likely to give rise to the train of symptoms seen in 
-tabboe and dumas. 

It is evidont from Sir William Kynsey's report that under the 





















term parang are ‘neluded several diseases, amongst wh 
mentioned syphilis, tubercle of the akin, aud the so-called “ 
sores.” 


Prognosis, 


Yaws is a chronic disease producing more or leas debility, which 
is usually aggravated by the defective diet and the mal-hygiens of 
the people amongst which it most prevails. But unless it be associ- 
ated with some other constitutional disease, it rarely terminates fa- 
tally. It has the property of lighting up any latent tendency to 
tuberculosis, more especially the scrofulous and Iupoid forms, ani 
the concurrence of the two diseases often gives rise to fearful states 
of ulcoration and deformity. And similar conditions are produced 
by the existence of yaws and syphilis in the same individual. 

Tn an uncomplicated case recovery under appropriate treatment 
may be hoped for in from two to six months without any after dete 
rioration of the general health. ‘The experience of the author, how 
over, shows that the disease is more severe and takes longer to cure iz 
adults than in children, and that during the period of adolescence 
and the years immediately succeeding it, the attacks of yaws are of 
a more protracted nature. 

It is a noteworthy fact that the mortality in the West Indian yaws 
hospitals has boon on the average a very low one, In the twenty 
years, from 1871 to 1891, there were 7,157 patients under treatment 
in these institutions; and of this number 185 died, which gives a 
mo! ty of 25.8 per thousand, which is a lower death rate than that 
of some of the colonies. And of this number only a small propor- 
tion died of yaws, the greater namber of deaths being due to con- 
vomitaut disease. The low mortality in the yaws hospitals is owing 
mensare to the fact that the patients ars better fed, better 
clothe il, and placed under better hygienic conditions than they are 


in their own homes. 












Histology and Pathology, 


In considering the histology of the disease it will be convenient 
to describe the characteristic tumor in its various stages of deve? 
ment from the squama, through the papula, to the perfectly for 
encrusted granuloma. As, however, yaws is most often seen in 
dark-colored races, the appourances described will be those obse 
in the disease in the negro, whose skin is rendered dark by the 
Jnnin granules of the pigment cells which infiltrate the upper pa 
the dermis and the two lower layers of the epidermis, Theses 








835, 
atveadance in th rlo Malpighil, they are round 


2d, enlarged papilla: <,m portion of the derinis 
‘have disappeared, probably froma the prewure of the eutionlar grain; 
‘Papili» reforming under the pit from which tha cutioular grain has escaped, 


increase from 7 » to 10 « in diameter, many of them become polygonal 
in shape, and they infiltrate the whole of the rete Malpighii and are 
especially numerous over the papillm. 

Tho dermis is very vascular and thick and the papille become 
enlarged at the circumference of the sqquama, but they disappear tow- 
ards the centre, the lower pigmented cells of the epidermis running 
in a wavy line over the flattened dermis, Under the heaped-up 
‘masses of cellular débris, however, the papille are cnlarged, being 
widened at the bases and rounded at the summits, Islets of granu- 
lation tissue ara seen between tha hands of fibrous tissna, and they are 
more abundant in the neighborhood of the hair follicles and blood- 
vessels. Those follicles incladed within the squama are much dilated 
at the exit of the hair. They are, in fact, funncl-shaped, and the 
widened portions are filled with epidermal seales and débria. 
Micrococci, either singly or as diplococci, are seen in the débris, 








10, 1, Vertical Section Uhnoneh the Contre of A Papmla. x 26, a Thickenad horay layer ot the 
epidermis Making off; b, protoplasmic cells forming the deeper layer of the horny 
weed paplilie really dilated balr follicle with a portion of Uke hair ia the ewain; 


<e, geamutation tissue. 








continued involution of circumscribed portions of the horny layer 
caused by the unequal proliferation of the lower strata of the epider- 
mis. As the npper strata are exfoliated or worn away the involuted 
cnticle is loft without attachment at the upper part, and then it pre- 
sents the nppearanco of a pit contracted at its orifice and filled by an 
oval stratified body, Later on the cuticular grain becomes loosened, 
and its upper portion is worn away and becomes ragged or fibrillsted 
owing to its atratitiod formation, It is eventually set free, and its 
pit is gradually exfoliated or worn away by friction in walking bare- 
footed, 

The Poda.—The papule is seen to begin at certain eircumseribed 
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squama where there is increased proliferation of the 

seal pment ‘The papillw enlarge more especially 
the centre of the papula. The round cells of the rete Mal- 
increase in number, and the pigment cells disappear, 

granules in those that are left becoming much paler. 

h layer is also increased in thickness, the cells of the lowor 
are seen to be protoplasmic, and the upper layer shows the 
appearance due to desquamution. Tn the recently formed 
the summit is destitute of an epidermal covering, the cuticle 
replaced by cellular débris without any pus or secretion, Tho 
d is more infiltrated with granulation cells than in the case of 
 squama, and lencocytes pass ont of the blood-vessela into the 
eas its ee however, does not appear to occur to any 








dilated towards the surface, the hair being surrounded with 
lar débris and a yellow amorphons substance identical with the 
inspissated secretion that forms the crust of the granuloma. 
atime the hair falls out of the follicle, which becomes trans- 

u into an oval cavity containing egg-shaped bodies composed 
of ‘the inspissated secretion and entangled collular débris, Colonies 
of micrococci are seen in all the layers of the epidermis, and in the 
oval bodies in the altared hair follicles. 

The Granuloma.—The structure can best be seen in sections of 
one of the smaller granulomata. Under a low magnifying power it 
will be observed that the papillm increase in ajze from tho cireumfer- 
ence to the centre, and that all the elements of the skin (except the 
horny layer) are infiltrated with masses of granulation cells, the sum- 
mit of the tumor being covered by a crust formed of an inspissated 
_ yellow secretion in which are entangled a few red blood corpuscles 
and some cellular débris and foreign substances. In tho smaller and 
recently developed granulomata all the cutaneous histological ele- 
ments are easily recognized, but there is a proliferation of all the 
tissues, and after a time the granulation cella gradually invade and 
obscure all the normal structures. 

An examination of a fully developed granuloma will show that 
the following changes have taken place in the skin. 

At the circumference of the tumor the epidermis is thickened 
and the papille are enlarged; but on the tumor itself the epidermis 
has disappeared, its place being taken by the crust which overlies 
tho naked papillm and dips down between them, forming interpapil- 
lary processes to replace those of the lost Malpighian layer of the 
skin. The papillw, more especially those at the centre of the growth, 
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Teplice them over the tumor: ¢, largw maxsee of the mlerorocel: 
UUssue that lias tnyaded and caused enormous enlargement of Lhe paplllwe; f section ef a kar 
showing unaltered pigmentation; g, a blvod stain In the crust. 


very numerous in the skin at the cireumference of the tumor, and 
they contain a dark nucleus and many melanin granules. At the 
periphery of tho tumor these cella ara still aean in plases iin proceed 
of disintegration, the melanin granules being set free in the tissnes, 
to be thrown off later on with the secretion which builds up the erast. 
as granuloma itself is entirely free of pigment cells or of pigments 

no matter how dark may be the skin of the subject. The de—* 








fibrous tissue which appears as thi . 
these bands are islets of granulation tissue which inerease 7 
towards tho bases of the papillw, The granulation cells arero 
outline, they contain one large nucleus, and they vary in di 
from 6 « to 9.6». Charlouis describes the merroneously as ec. 








‘The evolution of the granulomata has been deseribed by inaccu- 
_ rate observers as that of  pustalotubereular eruption, and this error 






round cells averaging 4.8 « in diameter will be seen, ‘hese aro 


Fie, 1K—Oblique Section of x Portion of a Granuloma, a. A portion of a erst that has replaced 
‘the interpapillary process of the epidermis: 0. granulation Uissive of tho pupil: ee. c, colonies 
‘milecrococed; dy dh melanin granules; 6, ¢, artering in wictlon. —% 80, 


than pus cells and they do not contain large nucloi dividing 
fission. They are not pus cells as they have been held to be, but 

ly the granulation cells of which the bulk of the tumor is formed, 
Of course, if a granuloma be irritated or injured suppuration may 
sa, ead must be considered not as a symptom but as 













dermis are seen to ‘be free of micrococei. The microbes, 

may be observed in the crust and amongst the desquamating epider- 
nal allsdd Bs imme the tumor. At first the lower stra- 
tam of the wasted crast is directly in contact with the papillm, which 
continually decrease in size and lie close together. But after a time 
the crust begins to flake off and a new epidermis is formed by an 
extension of the protoplasmic spheroidal cells of the rete ighii 
in the neighborhood. Amongst these cells, later on, will be found 
pigment ones in abundance, so that the new epidermis over the site 
of the former granuloma, which was at first entirely free of pigmen- 
tation, rapidly becomes darkened until it is of a deeper tinge than 
the surrounding skin. In this way the macala in formed, and the 
reason why it is at first lighter in color, and afterwards much darker 
than the surrounding skin, is easily understood. 

In the dermis may be seen numbers of multinuclear fibroblasts, 
smaller than the granulation cells which have disappeared; and the 
lmir follicles that have escaped destraction assume their natural con- 
dition, the Lairs in them being normal in appearance. The writer 
has never been ablo to make out any sebaceous or sudoriparous glands 
in the numerous sections he has examined, and it may be inferred, 
therefore, that these stractures are the only ones that have been de 
stroyed by the morbid process, 

The Mocula.—After the granuloma has disappeared the macala is 
the only indication of its former existence, and when this gradu- 
ally fades away, there is nothing to show that a tumor or any other 
lesion has been present. 

If sections of a macula be examined under a microscope it will be 
uoticed that gravulation cells and microcoeci are entirely absent from 
the tissues. There is a proliferation of the pigment cells, indeed the 
lower layer of the epidermis and the contiguous portion of the der- 
mis appear to be composed almost entirely of these cells, ‘The pa- 
pille are sunall, low, and flat-topped in some places, and in others they 
haye not yet been re-formed after their collapse by the removal of the 
granulation tissue, so that the dermis runs along asa wavy or straight 
line, The dermis is infiltrated with fibroblasts, some of which are 
fusiform. Tn sections of maculm in which the retarn to natural skin 
is more advanced, a larger number of papillw are seen and thay ap- 
proach more or less to the normal form and structure. 

The Internal Organs.—Owing to the low mortality of yaws patients 
it is not often that an opportunity is found of making a microscopic 
examination of the internal organs; and, as far as the author knows, 
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the only published account of such an investigation is the one con- 
tained in the report of the West Indian Yaws Commission. A pa- 
tient having died of yaws in the Dominica Yaws Hospital whilst the 
author was engaged in the island in his work as Special Yaws Com- 
missioner, a thorough examination of the body was made with the 
following results. The blood in the heart and vessels was found to 
‘be unaffected and free from microbes, But the yaws micrococeus 
was discovered in the absorbent glands, and in abundance in the 
fibrous investing capsules of the lungs, the liver, the kidneys, avd the 
spleen, as well as sparingly in the tissues of the lungs and spleen 
contiguous to the capsules of these organs. Beyond some prolifera- 
tion of these fibrous structures there were no abnormalities to be 
found. The yaws pains that are sometimes felt in the body and 
limbs of patients suffering from the disease ure doubtless due to the 
hyperplasia of the fibrons tissues cansed by the irritation of the 
micrococci in them. The blood does not appear to be affected at all, 
for numerous examinations of it have given negative.results, and at- 
tempts to communicate the disease by blood inoculation have repeat- 
edly failed. 


BactTERwooey, 


Tn the year 1892 a careful investigation into the bacteriology of 
yaws was carried out in the Government Laboratory of Antigua by 
Mr, Francis Watts and the author, and the latter continued the work 
later on in St. Kitts and Dominica. A mierocoecus was found inva- 
riably in the affected cutaneous tissues, and pure cultivations of the 
microbe showed that its microscopical characters were constant and 
that its macroscopical appearances differed from those of microcoeei 
already discovered and described in works on bacteriology. As a 
result of their work, Mr. Watts and the author gave, in their joint 
report, the conclusions they arrived at in the following: words : 

“Tho results of our work in regard to this inquiry may be 
summed up as follows: 

“L Amicrobe, in the form of a micrococens, was found constantly 
in the secretion from the granulomata characteristic of yaws. 

“II. This microbe was successfully cultivated in nutrient media, 
and pure cultures were obtained to the third generation. 

“TIL. Tho macroscopic appearances of the cultivated microbe may 
be described as white mucoid oval or rounded masses, with a chro- 
mogenic tendency, which, howaver, was not displayed so well in fluid 
media, The coloring-matter when present was, in most instances, 
of salmon tint. 

“TV. Under the microscope the microbe was seen to be a coccus, 





persons suffering from the disease, and no other pathogenic micro 


was found in association with it, 


lomats, by which Dr. Nicholls, some years ago, was able to commu- 
nicate the disease to human beings. These facts, therefore, whilst 
they indicate that animals are probably immane, do not disprove the 
theory that the microbe is pathogenic. 

IX. In the absence of the concluding proofs of the pathogenesis 
of tho microbe, namely, the production of the disease in a healthy 
animal by inoenlation of the pure cultivations, and the after diseor- 
ery of the microonmnism in the fluids or tissues of the affected ani- 
. We cannot positively declare that the micrococcus is the couta- 
of the disease, 

X. But, in view of the facts we were able to establish, and the 
subsequent discovery by Dr. Nicholls of the microbe in the lymphatic 
system, and in various organs of a patient who died of yaws, we are 
on that the micrococcus is the cause of the disease, and that 
ules tho system through the lymphatics.” 

Snbeequent to this investigation the author preserved some dust 

















swept np from the yaws hospital in Dominica in a box in a dry place 
for over three months and then inoculated it into nutrient media, with 
the result that the microcoecus grew more vigorously than when it 
was obtained in cultures from the affected cutaneous tissues. Assum- 





ary readily explained by these experiments. 
There has existed » difference of opinion amongst writers on the 
dlisease as to whether yaws is a local or a general. malady, and the 
clinical histories of a number of cases will farnish apparently concla- 
sive evidence on both sides of the question. The fact is that both 
theories are correct, for the pathological investigation the author has 












evidence tends to show that the “yaws 
’ microbe in question. Nature uses every effort 
isolate the pathogenic organisms by building up cellular barriers 
which confine them to certain points, and so prevent general inva- 
om of the system by them and the consequent diffusion of their 
bolic products, Should this process continuo in an effective 
manner, the microbes are destroyed and the harmful action of their 
cins is limited, or the disease is held in check for a sufficient 
Jength of time to enable immunity tobe developed. Tf, however, this 
struggle against the microorganisms languishes by reason of ill health, 
or if the cellular barriers are broken down, a general infection of the 
system takes place, and the disense—which may be said at first to 
have been a purely Jocal one—then manifests constitutional symp- 
toms, 








Treatment. 


An uncomplicated attack of yaws in an otherwise healthy indi- 
vidual tends to spontaneous recovery. This fact was noted by Wil- 
liamson in 1817, subsequent writers have insisted on it, and a namber 
of cases have come under the author's observation in which the dis- 
ease has terminated in resolution without any medicinal treatment 
whatever. 

A consideration of the pathologien! facts given in the previous 
section indicates in a general way the line of treatment that should 
' ‘be adopted, for there is no specific known for yaws, the much vaunted 

power of mercury to produce a certain cure in all cases having been 
shown to be mythical by the largo oxperience of many medical men, 
The disease is a chronic one, and any interference with its course 
is likely to do more harm than good, Tt has therefore to be guided 
to a cure, the indications being to strengthen the constitution im 
every possible way in order that the vital influences at work to neu- 
tralize the morbid processes may be kept at their full vigor, To this 
end the anmmia so prevalent in tropical climates must be counteracted 
Dy ferrnginons tonics, and intercurrent diseasa when present must ba 
' cured if it be possible todoso. Digestive troubles must be removed. 
Trregularities of the excretory and other organs must be set right. 
“And proper sanitation, good food, and adequate clothing must be 
assured. 
It often happens that yaws patients, who as a rule come from the 
Jowest and poorest sections of the people, are in a debilitated condi- 


be aor mptecdecemce with the formation of the granulation tissue— 
tat = Soth the celular barrier—the microbes will be set free to work 
cunehief in the erstem:_ ‘The general health will then be greatly de 
wevmasd ase lesent Geuse will rapidly develop, and tho yawi— 
& mans Sor 2 Ge have dixappeared—will break out with increased 
wiciecer. Hillery alnds ic bis work to what he calls tho “vile 
cusmem” of the *sxngwome of the Guinea ships” in repelling the dit 
emse om its Govt apqwarance eo that the slaves might be landed with 
a clean skim amd sok at = high price to planters, who found afters 
‘Same that the »aws appeared im so severe a form as to be very difficall 
of come we even incerable. 

Is onlet wo favor the throwing oat of the eruption a vigorous ca- 
tageoms citealation is necessary. And this explains how chills pro- 
Saoni by cold baths early in the morning or late in the evening, by 

> i=vetScieat clothing, by living in damp huts, and by exposure 
‘eemeacy of the weather, cause frequently a sudden dissp- 
» of the eruption with a certain manifestation of the disease 
The recordai experience in the West Indies shows that 
+ telapses are very frequent when the granulomata are de- 
early with caustics. In the last stages of the disease, how- 
J] several of the tamors persist for a long time they may 
. ei without danger, for it will then be found that owing to 
inflammators changes @ permanently organized tissue has replaced the 
analation cells of which they were originally formed. Bat 
y na yery stall proportion of cases that it will be found 
necessary to apply cauterizing agents to the tamors, for inflammatory 
changes result in them ouly from injury or continued irritation. 

So a3 to promote the efflorescence of the eruption, diaphoretic 
and diuretic medicines should be at first administered, and then eon- 
fection of sulphur should be given for several weeks. ‘The action of 
sniphar on the skin, when the drug is taken internally, is to stimu- 
Jate tha eutaneous circulation, thereby relieving congestion and as- 
sisting in the repair of lesions and the absorption of damagod tissue 
A good entancous circulation is also necessary for the proper forma- 
tion of the granulation tissue, which, a8 has been seen, acts as a bar 
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cut off the microbes and to neutralize their harmful influence. 
Iphur acts also as a mild laxative, stimulating the whole course 
e alimentary canal. All these actions, being of benefit in the 
ment of yaws, explain why the empirical use of sulphur in the 
days was found to be of somuch benefit, During this time warm 

with a plentiful use of carbolic soap are to bo recommended: 

d, when possible, such baths should be taken frequently during 

e whole course of the disease, Sea bathing is also very beneficial ; 
and if the bath be takun when the sun is up, the sea will be pleas- 
antly warm. Cases have come under the author's notice in which 
_ persons have been cured of yaws by frequently bathing in the sea and 

‘at the sama time taking copious dranghts of sea water. 
Tn some few instances it may be found that no appreciable benefit 
is derived from the administration of the combination of sulphur and 
cream of tartar, and then calx sulphurata or calcium sulphocarbolate, 
_ together with vegetable tonics, may be given advantageously, What 
would appear to ba very large doses, that is from two to four or even 
five grains, of the sulphurated lime should be administered; for such 
small quantities as gr. +5 to 1, mentioned as usual doses in poso- 
logical tables, are useless. In the anthor’s practice uo irritant effects: 
on the stomach have been noticed from these seemingly big doses of 
\ the drug. 

When the eruption has matured and lasted for some weeks, and 
not before, medicinal agents may be given to cause the absorption of 
the cutancons tumors. But, as a rule, the disease is very chronic in 
its course; and the treatment, therefore, has to be persisted in for 
some time. 

‘There is a diversity of opinion as to what these medicinal agents 
should be. The author, whilst acting as Special Yaws Commissioner 
in the West Indies in 1891, instituted inquiries amongst the medical 
officers as to the drag or drugs they employed in the treatment of the 
disease, and the following table shows the proportion of medical men 
using the six drags indicated : 

Mercury ..--.-s00006 anarialeys ++ 41.5 per cent. 




























Some of the medical officers gave the names of several of the 
above-mentioned drags in their replies, Thus mercury and iodide 
of potassium, or mercury and iron wero often used together, as 
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were also arsenic, mercury, and iodine in the form of Donovan's 
solution. 

Mercury.—Corrosive sublimate and Donovan's solution (liquor 
arsenii ct hydrargyri iodidi) appear to be the favorite forms for ad- 
ministering mercury, but Plummer's pill (pilula bydrargyri sul 
chloridi composita [B. P.]), and the red and the green iodide are 
often employed. 

Although the literature of the disease shows that several far-seeing 
writers pointed out the evils of mercurialization in its treatment, it 
was the enstom until recent years to dose all yaws patients with mer 

An accumulation of painfal evidence is on record of the mis 
ons effects of this routine treatment, and tha so-called “sequels 
awa” and “tertiary symptoms” such as anwmia, ulceration of 
the mouth and fauces, emaciation, ete., were for the most part the re 
sults of ptyalism and mercurial cachexia produced by large and re 
peated doses of the drag. Maxwell, in 1839, wrote as follows on this 
point: “Having frequent opportunities of watching the progress at 
yaws, as it was treated by mercury and when left to itself, I soon 
perceived that the exhibition of this mineral in any of its prepara 
tions possessed a temporary influence in repelling the eruption; but 
the number of fatal cases which followed its use, and the lamentable 
consequences to which the wretched patient was doomed, induced me 
to look upou mereury as an exceedingly dangerous and destructive 
medicine in the treatment of yaws, and I abandoned its use in every 
ease, and have no reason to regret my determination.” Similar evi- 
denee was borne by Wright, in 1791; by Williamson, in 1817; by 
Dancer nud by Thomson, in 1819; by Boyle, in 1881; and by Robert- 
sou, in 1896. Of the medical practitioners in the West Indies af the 
present day, Drs. Paulin Orgias, of Grenada—who has had the direc 
tion of # yaws hospital for many years, and W, J. Foreman, of St 
Kitts, who has had much experience of the disease as a district modi- 
eal offiver in that island and in Dominica and Tortola, are emphatic 
in their opinion that no mercury should be used in the treatment. 
The author, who has treated within the last twenty-five years over three 
thonsand cases of yaws, in the early part of his hospital practice dosed 
all his patients with mercury, as many authorities recommended; the 
results were so unsitisfactory, however, that he had to abandon the 
system, and he now prescribes the drug in only a certain number af 
cases. ‘Tho report of tho West Indian Yaws Commission showed t) 
those medical officers who employed the mercurial treatment were not 
more snecessfal than those of their brethren who discarded it, i 
tho statistics showed that the latter had a smaller proportion oz 
lapses to deal with than the former. 
























Mercury has undoubtedly a curative influence on the disease, but 

never be given to the extent of producing ptyalism. The 

ive effect is alone needed, and that may be secured by small 

i of corrosive sublimate or Donovan's solution, and it is better 

combine the former with some preparation of iron to counteract 

anemia produced by the drag. The usual prescription of the 

, in those cases in his hospital practice in which he considers 

e administration of mercury advisable, is as follows: Corrosive 

sublimate gr. y and tincture of the perchloride of iron mx., with 

glycerin and infusion of quassia, the dranght to be given twice a 

day, and the effects are directed to be carefully watched so that no 

jivation may be produced. It is found that mercury is most 

in cases in which, in the Inter stages of the disease, the 

granulomata do not mature but remain as squamm or papule, 

Even in these instances it sometimes fails to produea any hene- 

ficial results, and then an arsenical mixture may be administered 
with success, 

Toditle of Potassium.—This drug appears to have been first used 
as a curative agent in yaws by Robertson, in 1836, who records its 
beneficial effects in cases that the failed to cure with mereury— 
which drug, he says, produced only “a temporary benefit, the disease 
always relapsing.” Tho author has had a large experience of iodide 
of potassinm in the treatment of the malady, but he finds that it is 
harmful if given in the early stages. Concerning the drug, Lander 
Brunton states that “the iodine set free from the iodide is taken up 
by tho albuminous substances, and the entrance of the iodine mole- 
cules into their composition causes them to undergo moro rapid 
metamorphosis.” A consideration of the pathology of yaws indi. 
eates at once how the administration of the drug wonld be inju 
ous when the granulomata are forming, and how it would be of benefit 
in helping to remove the barriers of granulation cells when they 
had performed successfully the work for which they were massed 
together. 

Arsenic-—The employment of arsenic was first suggested 
nave, in 1828; but it was first used, the author believes, hy Mr. M, Y. 
Duke, somo time medical officer of one of the Dominica Yaws Hospi- 
tals, It ia especially useful in chronic and abortive forms of the 

eruption, such as squame and papulwe, which often persist for long 
periods in spite of treatment. Its motabolio action on the epidermis 
is useful in oceasioning the throwing-off of affected epidermal cells, 
and the rapid generation of fresh and healthier oues. Liquor ni- 
calis or Fowler's solution is the form of the drug usually adminis- 
tered, and in most cases it may advantageously be combined with 
































SS 
citrate of iron and ammonia. Or the hydrochloric solation of arsenic 
may be given with tincture of the perchloride of iron, spirit of chloro- 
form, and glycerin. 

Tron.—Treatment by iron appears to have been employed in the 
first instance by Mason, in 1831, and since his time it has been 4 
favorite remedy. As iron is a normal constituent of the body, ix 
small doses it is a food as well as a medicine. Owing to the mab 
nutrition of most of the poorer natives of tropical countries they are 
pearly all sufferers from anemia, and many of them aro subject 
of ankylostomiasis. Ferraginous tonics are therefore indicated in 
pearly every disease from which such people suffer. In the yawr 
hospitals in Dominica iron in some form has been usually prescribed 
with a bitter vegetable tonic in the early stages of the disease, and 
such treatment has been followed by beneficial results. 

When the treatment by mercury or iodide of potassium has been 
persisted in for some weeks, or even months, it will sometimes be 
fonnd that the disease is pursuing so chronic a course that little or 
no effect appears to have been made on it, and then often much bene- 
fit may be secured by causing the patients to undergo a second course 
of confection of sulphur, so that the cutaneous circulation may be 
stimulated. In a certain proportion of cases in which this treatment 
is adopted a fresh crop of granulomata will be thrown out, and after 
4 time the patients will rapidly progress towards recovery. In other 
instances the eraption—which has remained stationary—will begin 
to show signs of decline, and these cases too will progress satisfac 
torily. Bat some few patients will not do well, none of the remedial 
agents apparently having any effect whataver on the disease, and then 
ferruginons and other tonies are indicated, unless concomitant dis- 
ease be detected when its special treatment becomes imperatively 
necessary, 

In the great majority of eases local treatment is harmfal, for the 
evolution of the eraption should not be interfered with. The statis- 
ties of the practice of some medical men who invariably destroyed 
the cranulomata by caustics show a large preponderance of relapses. 
Tadeed one strong advocate of the cauterizing plan asserts that “the 
disease almost ulways relapses after a variable time.” In the yaws 
hospitals in Dominica it has been the custom to apply weak carbolie 
oil to the eruption so as to prevent the exfoliation of infective débris 
from tho eutaueous surface, 

Whon the eruption aborts or persists for a long period the author 
has found the application of an ointment composed of soft par 
and corrosive sublimate to be of great use, and the weak ointment 

b the nitrate of mercury may be employed for the same purpose « 
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as an application to granulomata that remain after a rong medi- 
treatment. 

_ Ina certain proportion of cases it is found that some of the granu- 
break down into ulcers owing to their accidental injury, to the 
ion of extreme debility in ill-nourished persons, or to the influ- 

of concomitant disease. The indications then are to heul the 

as speedily as possible, and it will doubtless be found that the 
procedure is to suspend the administration of the special yaws 

in order to carry out a tonic plan of treatment, or to grap- 
with intercurrent disease. There is no such thing as a specific 
yaws ulcer. The ulceration that occurs sometimes is an accidental 
complication, and in no way a necessary symptom of the disease. 
Ulcers of all the various kinds described in the text-books are at 
times seen in yaws patients, as they are seen in persons suffering 
from other diseases. They may be treated with success according 
to general principles, care being taken to protect them from being 
infected with the yaws virus, and in this connection it must be re- 
membered that the granulomata are autoinoculable, 

‘The complications of yaws most often seen in the western tropics 
are syphilis and tubercle of the skin. The author has observed the 
combination of syphilis and yaws in mostof the British West Indian 
islands; and, more often than not, the unhappy sufferers have been 
pitiable objects of deformity and disease, Tertiary syphilitic ulecra- 
tion in yaws patients is often rapid and extensive, skin, fascia, muscle, 
tendon, and bone being successively laid bare and destroyed; and 
often no treatment appears to be of any use whatever. At other 
times the progress of the concurrent disease will stop, and some of 
the ulcers will slowly heal, only to break out again, however, else- 
where, The patients, indeed, are practically incurable, Tn several 
of these cases where limbs have been so eaten away and corroded by 
ulceration as to endanger life the author has amputated them; but 
in every instance, after a variable interval, the ulceration has again 
broken out virulently elsewhere to terminate fatally, or to render the 
patients shocking examples of incurable disease, 
























Prophylaxis. 


Tt has been shown that there is no specific for yaws; but, as the 
disease in uncomplicated cases tends to spontaneous recovery, medi- 
cal men will find no difficulty in curing the great majority of cases 
coming under their care, And satisfuctory results may be obtained 
by different methods of treatment, provided there bo no interference 
with the efforts of the system to combat the invading virus aa shown 
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“(c) The demolition of the wretched hovels that are a danger to 
the public by reason of the clinging of the contagion to them. 
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) The rigid enforcement in all instances of ordinary sanitary 


precautions.” 
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INFLAMMATION, 


‘The Pathological Vital Processes in Inflammation. 


INFLAMMATION is in its nature a local disturbance of nutrition asso- 
ciated with pathological exudations from the blood-vessels; it leads 
at first to tissue degeneration, but subsequently usually also to tissue 
proliferation. In inflammation, therefore, we have to deal not with 
a simple vital process, but with a combination of different pathologi- 
eal vital processes, ‘ 

The cause of inflammation is always based upon noxious influences 
acting on the tissues from without or upon such as have originated 
within the body, The external noxm consist of mechanical, thermic, 
electrical, and chemical influences and of infections; and the latter 
play the most important part in the etiology of inflammations. 

Among the external noxs that may produce inflammation the most 
prominent are circulatory disturbances—for instance, permanent or 
temporary arrest of the blood supply, or else hemorrhages—and the 
formation of substances exerting a toxic effect. Very often, too, an 
inflammation may be due to various nox, a fresh injury being udded 
to un existing inflammation; for instance, a traumatic or thermic in- 
flammation may be followed by an infection, or to an existing infection 
a second or third one may be superadded, 

‘Tho external noxm become active first at such points of the body 
as are accessible from without-—the external skin, the mucous mem- 
brane of the intestinal tract, the respiratory passages, and the lungs, 
the efferent urinary canal, the sexual passages, etc.—and the inflam- 
mations thus caused may be grouped together as ectogenous. When 
noxm—e.g., bacteria—are carried away in the lymph strenm from 
their point of access to the body into the blood current, and in this 
way produce their effects in other regions, metastatic inflammations 
arise which may be divided, according to the mode of dissemination 
of the noxious matter, into lymphogonous and hwmatogenous, When 
tho noxa—e.7., aschizomyceto—leaves behind no demonstrable change 
at the point where it entered the body so that the port of entry ean- 
not be recognized, the inflammation is designated as cryptogenic. 
When the penetrated noxiwe—e.y., bacteria or virus—act mainly upor 
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the excretory organs, such as the kidneys, the liver, and the intestine, 


and are in fact passed out by them, the inflammation bears the char- 
acter of an excretory inflammation. 


interfered with. In the formation of substances producing a chem- 
ical effect, which may arise both in the course of infections and also 
without these during functional disturbances in one or another orgas, 

such as the intestinal canal, the liver, ete., the lymph and the blood 
are the carriers of the noxious agent, and accordingly we have here, 
too, lymphogenous and hwmatogenous toxic inflammations which 
likewise present the character of secretory inflammations in the organs 
in which these substances are discharged. Neuropathic inflamma- 
tions may result from alterations or suspension of the tissue inner- 
vation which may produce circulatory disturbances, dragging, contu- 
sions, and other mechanical lesions, or else infection of the tissues. 
This will be the case especially when in consequence of sensory or 
motor paralysis the tissues are exposed to widely varying external 
influences, the latter being either unperceived or not evaded or 
removed on account of disability, Some authors are of the opinion 
that even disturbances of the vascular innervation may suffice to pro- 
duce inflammatory symptoms direetly. 

Tn order to cause an inflammation, the influence of a noxa must 
not be too slight or too intense, for in the former case a tissue lesion 
—e.g., destruction of some isolated tissue cells—may indeed result, 
but no pathological exudation, while in the latter case the tissue is at 
onca completely killed and an inflammation within the dead tissue is 
no longer possible. Slight injuries to the tissues will most readily 
assume the character of inflammatory diseases when capillaries and 
veins are situated within the confines of the lesion, and this will be 
the case particularly under hiematogenous and lymphogenons influ- 
ences, while ectogenous influences will frequently strike at first only 
non-vascular tissues. However, an inflammatory exudation may also 
be produced by these if the noxious agent or the injurious substance 
resulting from its action is carried into vascular regions through the 
lymph channels. ‘Thns, for instance, a cauterization of the centre of 
the cornea may manifest its effect upon the marginal conjunctival 
vessels of the cornea, aud as a rule mycotic colonies on the non-vas 
cular portions of the cardiac valves sooner or later involve also t 
vascular tissue in the neighborhood. 

In former centuries medical science applied the term “inflamr 
tion” only to morbid processes recognizable by the unaided eye, 















(tenor), heat (calor), und pain (dolor), and up to the present day these 
cardinal symptoms, to which disturbance of tissue function (/une- 
tio lesa) bas been added, have maintained their importance. Our 
ideas of inflammation have, however, undergone some change in that 
we include among the inflammations also diseases of the tissues which 
laek a part or even all of these signs, or at least in which the signs are 
not recognizable or are no longer present at the time of the examina- 
tion, so that the inflammatory nature of the process must be deter- 
mined by other alterations which in part can be disclosed only by the 
microscope. 

The reddening of an inflamed tissue is the result of fulness of 
blood which may present the character of a congestive or of « stasis 
hyperemia. The swelling is caused partly by the greater distention 
‘of the blood-vessels, partly by the accumulation of exudates in the tis- 
sue, and in later stages also in part by the multiplication of tissue 
cells. The raised temperature of the inflamed tissue is due to an 
inereased flow of blood through it. The pain and the functional dis- 
turbanes depend partly upon the immediate action of the cause of the 
inflammation, partly upon the impeded circulation and nutrition, and 
partly also upon the exudation. 
Thero has been much controversy as to which processes in the 
course of an inflammation are to be regarded as the most character- 
istic and indispenuably necessary for the diagnosis, but thus far no 
decision has been reached; and the advances that haye been made in 
our knowledge of pathological processes make it appear probable 
that we shall obtain unanimity in the views as to the nature of in- 
flammation. 

The perceptible rise of temperature of the inflamed part, which is 
due not to a local production of heat, but to an increased flow of blood 
through the affected region, is a symptom that manifests itself only in 
those parts, such as the external integument, which are exposed to cool- 
ing. The symptom is absent in inflammations of the tissue situated 
deep within the body, and persists even in the exterior parts only so 
long as the inflammation is associated with an increased local afflux 
of blood. It cannot be claimed, therefore, that it is an indispensablo 
phenomenon of inflammation. The puin and the demonstrable dis- 
turbancas of tissue function likewise presnppose definite Torms and 
a severity of the inflammation exceeding 2 certain measure, for which 
reason they may be absent even in typical inflammations. Hence, 
starting with Celsua’ symptoms of inflammation, the redness and 
swelling seem to be the most important manifestations, and indeed 
















a 
the discussion as to the nature of inflammation up to the last decades 
has been mainly devoted to the question how the inflammatory hyper 
wmia and the formation of an exudation which cause the redness 
and swelling of the inflamed region-are brought about and how these 
signs are to be interpreted. 

The present views as to the nature of the inflammatory circulatory 
disturbances are based essentially upon investigations made by Cohn- 
heim and Samuel in the sixties, which have since then been repeated 
and continued by numerous pathologists (Arnold, Thoma, Klemen- 
siewicz). According to all investigations made within the last few 
decades, there can be no doubt that the pathological exudation from 
the vessels which characterizes inflammation is traceable to an alters- 
tion in the vessel walls; and this alteration is to be interpreted 
unquestionably as a degeneration, which in turn is nearly always 
one of the phenomena of a more or less extensive tissue 
On the strength of this fact, which has been proved by various au- 
thors, we must consider the nature of inflammation as, first of all,» 
tissue degeneration associated with pathological exudations. 

To this definition of inflammation the objection has been made 
that it does not apply invariably, inasmuch as # tissue degeneration 
cannot always be demonstrated. Concerning this criticism, however, 
it may be remarked that improved histological methods of examina- 
tion have shown that the proof of degenerative tissue changes fails 
very rarely. Furthermore, it should be borne in mind that even in 

in which the tissue appears intact, and perhaps is so in fact, 

1 is possible in hematogenous inflammations, an inflammatory 
exudation from the vessels is rendered possible only by an alteration 
of tho vessel walls; and as tho vessel walls certainly belong to the tis- 
sne degeneration must be present under such cireumstances. 

‘The circulatory disturbances and the formation of an exudation, 
which are partial phenomena of inflammation, may be followed in ap- 
propriate objects partly with the naked eye, partly with the micro- 
seope. In these investigations the preference is given to the ear of 
a white rabbit, in which the filling of the vessels and the onset of the 
inflammatory swelling are easily recognizable, to the web, the tongue, 
and the mesentery of n frog, to the wing membrane of a bat, and to the 
mesentery of a rabbit, all of which permit the direct observation of 
the cireulation under thé microscope. For the solution of such prob- 
Jems the cornea of various animals has also been used as a test object. 

‘The mesentery of one of the animals named is put into an inflam- - 
matory state by the mere exposure and fixation to the stage, and in 
warm-blooded animals special arrangements are required lest the 
lesion of the tissue become too severe through drying and cooling so 








at necrosis results instead of inflammation. Inflammations may be 
eed by mechanical or, better, by thermic or chemical lesions 
ions) in the tongue of the frog when turned outwards and 
in an extended position, as well as in the external skin and in 
the cornea of a test animal, The first symptoms on the part of the 
lar apparatus are usually characterized by a congestive hyper- 
wmia with acceleration of the circulation, which is either an effect of 
nervous irritation or of stimulation of the vasodilators or of paralysis 
_ of the vasoconstrictors, or else is caused by a direct paralyzing or 
relaxing influence upon the respective arterial vessels and in part also 
_ upon the capillaries and their surroundings, It is a moot point to 
_ what extent this congestive hypormmia represents a portion of the in- 
- flammntory process. Strictly speaking, it is merely a forerunner of the 
inflammatory disturbances of the circulation which may pass by with- 
out being followed by inflammatory exudation and need not always 
precede the latter, so that it does not form an indispensable phe- 
nomenon of inflammation. The congestive hypermmia with accel- 
erated enrrent is sooner or later followed by a bypermmia with 
retarded flow in the dilated channels, which is clearly recognizable 
particularly in the capillaries and veins, and is more pronounced in 
stretched membranes in which the several blood capillaries can be 
distinguished under the microscope, In the plasmic marginal zone 
ofthe blood current within the small veins, which zone under normal 
circulatory conditions is free from cells or contains leucocytes only 
temporarily, there appear in consequence of this tardy flow more or 
less numerous leucocytes that remain for some time in this zone and 
adhere to the vessel wall or else roll along it aud then again cling to 
it or regain access to the axial blood current, Blood plates may also 
appear in the marginal zone, and if the retardation of the flow is 
more marked red blood corpuscles pass over into the marginal zone, 
and then the boundary between the axial red-blood current ond the 
plasmic colorless marginal zone becomes obliterated. At this time, in 
the dilated capillaries the circulation of which varies in rapidity, red 
and white blood corpuscles mingle, and the number of the latter as 
compared with the former increases, owing to the adhesion occurring 
at the wall of the capillaries. Here, too, blood plates may become 
visible at this period. 
‘The dilatation of the veins and capillaries and the retardation of 
the blood current find their explanation in an alteration of the vessel 
walls and of the tissue surrounding the capillaries, which tissne, 
owing to the thinness of the walls of the capillaries, bears a portion 
of the blood pressure in these, This alteration manifesta itself in a 
certain weakness of the resistance to the blood pressure; parietal 


























chanes ; ‘toslow 
the corrent, and this retardation in the veins is then followed by the 
escape of coloriess sed finally also of red corpuscles into the plas 


circulatory disturbance 
constituents of decrepit red corpuscles in the form of blood plates 
separate from these, or that the blood corpuscles perish with the for- 
apler distarbances, which 

The sbove-described cirenlstory dis are some 
times more and sometimes less distinctly marked, are succeeded by 
the formation of the exudation, the escape of liquid and corpuscular 
constituents of the blood. 

Ths Liquid which passes from the capillaries and veins during 
inflammation is always more albuminous than the normal tisse 
lymph; but the amount of albumin varies according to the location 
and the intensity of the inflammation. Not rarely a deposition of 
Sbrin takes place within the liquid exudation, Among the corpus 
cular elements that escape the colorless corpuscles predominate, 
thongh red blood corpuscles and blood plates may be associated with 
them. Of the colorless corpuscles transuded the most numerous are 
the maltinoclear forms, which in normal human blood constitute about 
seventy per cent. 

The escape of the colorless corpuscles is effected by amabgid 
ssovements of the cells adhering to the walls of the capillaries and 
small yeins. In thisact they protrude protoplasmic processes through 
tho vessel walls, and finally the entire cell body, following the proto- 
plasmic process, passes throngh the vessel wall. When red blood 
corpnscles likewiss transnde, the escape is effected, unless ruptare of 
the vessels occurs, by their soft mass seemingly flowing through 
minute openings in the thin vessel wall, 

The escape of the colorless corpuscles is an active process the 
resnit of amoeboid movements of the cell protoplasm, and leucocytes 
may leave the blood current in capillaries withont our being able to 
demoustrate an alteration in the vessel wall or to conclude from the 
concomitant phenomena that this has occurred (Thoma, ¥. Reckling- 
hausen). The escape is, therefore, designated as an emigration. 
Still, when the eseape is extensive—a feature characteristic of inflam-— 
imation—there are changes in the vessel walls which favor the adbe- 
sion of the blood corpuscles and their emigration. On treating the 
vessels from inflammatory foci with silver nitrate these alteration 
can often be distinctly recognized (Arnold, Thoma, 

Lowit), the cement substance between tho endotholial cells be 
irregularly distributed and widened in places, According to inve 











Appert, Pekelharing, 
emigration of the leucocytes in the inflamed tissue may be 
or at least diminished by irrigating the tissue—e.g., the 
of the test animal—with a 1.5-per-cent. solution of table 
or with solutions of quinine, iodoform, or salicylic acid; and this 
on may be explained by the fact that such substances 
inhibit the motility of the leucocytes and partly produce also 
contraction of the vessels, hinder the adhesion of the leucocytes to 
vessel wall, and diminish the permeability of the vessels. The 
ws who have conducted these experiments attribute the chief 















nence upon the emigration sometimes to one, sometimes to 
another of theso factors, 
‘When in an inflammation red blood corpuscles also escape, as 
e are incapable of spontaneous movement, the phenomenon can 
be looked upon only as one in which the corpuscles remain passive, 
and therefore it is called not an emigration, but a diapedesis. It 
results from the pressure existing in the vessels, and is favored by an 
increased permeability of the vessel walls. It can be demonstrated 
‘that they are expressed, particularly in cases in which leucocytes like- 
wise pass out, and that the escape of the red blood corpuscles is facili- 
tated by an alteration of the cement substance between the endo- 
thelial cells, which manifests itself as a widening, especially at the 
point of contact of the cells, Whether blood plates escape as such 
has not been observed under the microscope. Their presence, how- 
ever, both within and without the vessels in inflamed tissue renders it 
probable that this may be the case. 

‘The view that the occurrence of tho inflammatory exudation from 
the blood-vessels is to be ascribed first of ull to alterations in the 
vessel walls has been advocated by Rokitansky. Vogel, Emmert, 
and Paget thought that this may be due to an increased attrac: 
tion of the blood by the tissues, Virchow (1854), however, consid- 
ered the froo exudate collected in tho fissures between the tissu 
rising to its surface to be the result of the mechanical pressure 
the vessels, while he interpreted the portion taken up by the cells as 
a kind of nutritive “educt’—ie., as the product of an increased 
agtraction of the blood constituents by the irritated tissues. Even 
now he is still of the opinion that the cloudy swelling of the cells 
occurring in inflammation is the consequonce of un irritation of 
these cells. 

The authors of the last decades in general have abandoned the 
hypothesis that there is an attraction of the blood by the tissues; but 
in a more restricted sense it has again found defenders, inasmuch as 
some writers assume that in the emigration of the leucocytes the so- 
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Y as a disturbance of the capillary secretion, which 
y does not exclude the fact that aside from the changes in the walls 
tions of the blood pressure likewise play an important part. 
‘The tissue changes forming a partial phenomenon of inflammation 
as stated above and expressed in the definition of inflammation, 
first of a degenerative nature, and the alteration of the vessel wall 
ously referred to is a part of the same manifestation. Inflam- 
however, does not present a special form of tissue deyenera- 
on the contrary, all forms of the latter may occur in the course 
inflammatory processes—i.¢., cloudy swelling, hydropic and vacu- 
degeneration, fatty and mucoid metamorphosis, hyaline and 
myloid degeneration, direct and indirect necrosis, gangrene, ete. 
ne of these alterations are the direct result of the action of the 
use of the inflammation, others are secondary phenomena depen- 
dent partly upon the circulatory disturbances produced by the inflam- 
‘mation, partly upon the changes in quantity and quality of the lymph 
acting upon the tissue. 
‘The exudate effused into the tissue collects at first us an infiltra- 
tion in the fissures of the tissue nnd may distend it considerably. 
"Often, too, it comes ns far as the free surface of the affected tissue, 
especially in mucous and serous membranes, whence it flows off or it 
collects in the respective body eavities, A portion of the exudate, 
however, may also be taken up by the constituents of the tissue itself. 
_ This is observed particularly in cells rich in protoplasm, which when 
swollen often exhibit a change in their stracture, a coarse granulation, 
and not rarely also drops of fluid, so-called vacuoles. Moreover, the 
cells of the exudate, the leucocytes, may penetrate into tho tissue cells 
and be taken up by them in ease they are capable of motion, so that 
we find tissue cells containing leucocytes. Often, tov, there may be in 
addition a disintegration and a solution of the elementary constituents 
of the cells and of the fundamental substance in the exuded liquid, 
‘If at the same time a fluid rich in leucocytes is formed, it is called 
pus, and the process is known as suppuration, 
‘The fact that inflamed tissue contained besides the liquid exudate 
a more or less large quantity of cells was explained by Virehow aud 
his pupils, before the emigration of leucocytes was known, by the 
theory that the cause of the inflammation acted as an irritant upon 
the tissue and then produced 1 hasty division in its cells. The ob- 
servation reported by Cohuheim in 1867 concerning the em i 
of leucocytes, which confirmed the statements made by Dutrochet in 
1842 and by Waller in 1846, but since forgotten, showed that there 
was also another source of these cell masses. It was inevitable that 
differences of opinion should arise as to the origin of the cell masses 
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vessels, and his view has been approved by many authors. Canteri- 
zations of the cornea in test animals, which were 

order to decide this question, enabled us to recognize the fact that the 
cells collecting around the eschar of the cautery arrived at the point 
of their accumulation by migration and were derived ultimately from 
the blood-vessels, while in the fixed cells signs of degeneration ap- 
peared first, and only after a relatively long time reparatory proe 
esses, so that therefore in recent inflammatory foci an increase of 
tho cellular contents by division of the preéxisting tissue cells could 
not be demonstrated. 

Among the authors who energetically opposed Cohnheim’s views, 
Stricker is to be named first of all. The latter did not deny the 
oceurrence of an exudation and the emigration of colorless and md 
blood corpuscles, but regarded the tissue infiltration observed in 
inflammation rather as an alteration of the formed elements and 
uot as the product of an exudation. The hardening and the subse 
quent purulent deliquescence of inflamed tissue were said by him to 
be due to the fact that the cellular network which intersects the — 
tissue—e.g., that of the cornea and of the bone substance—swells and 
then divides into small nucleated segments, while the fundamental 
substance becomes reduced. This phenomenon is according to 
Stricker ono of growth, Pus is formed after the consumption of 
the ground substance by the division of the cellular network into — 
nucleated and small non-nucleated segments. An emigration of len- 
cocytes from the blood-vessels may take place at the same time, but 
does not appertain to the nature of the inflammation and may be 
lacking. 

Views resembling those of Stricker, but not exactly agreeing with 
thom, have also been advocated by Heitzmann. 'The circulatory dis- 
turbances leading to pathological exudations and to the emigration of 
lencoeytes are regarded by him as phenomena forming part of the 
process and as carrying to tho tissue an increased amount of nutrient 
material. For the rest the nature of an inflammation ig eo-—=**+ 
hy peculiar tissue altarations, which always begin in the e 
tissue and ouly secondarily extend to the epithelia, mus 
nerves, and which in general are characterized by the fact 
tissues return to their early condition, According to He 
view, tissues aro built up from living material and its derive 
which process living material (cells) is preserved in the centre 


added surplus of nutrient material frequently manifest their effect 

it prominently in the youngest portion of the tissue unit—i.e., in 
nucleated protoplasmic body usually called cell, so that it divides, 
Basen sic: suatavtal’ inalobed| iu, the eats wabisGaxce reacts to the 
d afflux of liquid as a rule by solution of the basis substance. 

en follow @ rejuvenation of the material and its grouping around a 
certain number of centres, each of which encloses a nucleus. When 
he nawly formed elements remain joined together, then there occurs 


, the union of the living material is interrupted at many 
bridges between the several masses break, 


oe more stanton issepplicd to the epithelial and endothelial 


nents become granulated and undergo cloudy swelling. If then 
‘tks surrounding envelope of the several elements does not liquefy, 
"there ensues an endogenons new formation of minute corpuscles which 
at first constitute coarse granules, then coalesce into homogeneous 
lumps, and finally become nucleated plastids. On the other hand, 
when the cement substance liquefies early, a number of clement melt 
“into larger masses of bioplasm with nuclei which lead to the produe- 

tion of inflammatory corpuscles. Tn plastic inflammation the newly 
formed medullary inflammatory corpuscles remain joined together 
and lead to the new formation of connective tissue. But in purulent 
‘inflammation the union between the medullary elements resulting 
from the epithelia and endothelia is severed, and the medullary plas- 
tids, then called pus corpnscles, are set free by active emigration or 
by contraction of the bioplasm of the parent corpusclo. 

The views of Stricker and Heitzmann regarding the nature of 
inflammation have in general met with little approval. They have 
their origin in notions about the structure of the tissues which agree 
in no way with those derived from the histological and developmental 
investigations made in recent years, Moreover, the description of 
‘the tissue alterations in inflammation is not exact, and is based upon 
_ methods whose insufficiency has long since been proven by thorough 





tion of the connective tissue without any noteworthy p p 
of lencoeytes. "Thos fer we bays Eetcinn "necjestated bao 
more than five to ten per cent. of the connective-tissue cells. Al 
ninety-five per cent. are in s condition inaccessible to our m1 
staining methods, and which, therefore, should be 


into fibres, “Another portion of the embryonal cells falls into a 
slumbering condition without the formation of a single fibre, but 
rather so that the cells first form a plasmic channel; that is, 0 
nucleated capillary tube whose wall gradually becomes also non-nucle 
ated, nothing remaining finally recognizable but a small fissure 
quiescent tendinovs tissue. A third portion of the cells passes within 
the fissures into the slambering condition, while only in the larger 
permanent plasmie canals this third group continues always stain 
able; these are the fixed connective-tissue cells, thus far the only ones 
known 

Iu inflazomation not only the fixed comnective-tissue corpuscles 
como into action, but also the slumbering cells become mobile, fimt 
those within the fissures, then those about the fissures or plasmic 
channels, and lastly those enclosed in the fibres; they furnish 
numerous small-cell infiltration, even before a single colorless 
corpusele has emigrated or a single fixed cell has become mobile. 
‘The first thing to be noticed at the awakening of the slumbering cells — 
is a small nucleus, at the poles of which some cell substance “ 
appears, und by the farther increase of this a cell results, ami 
new, “thas far unknown” cells are present partly within 
partly at the walls of the previously non-nucleated plasmic ¢ 
and finally partly within the fibres. 

Grawitz's description has not lacked some corrobo 
soon encountered opposition, and, although not nage aut 













‘THE PATHOLOGICAL VITAL PROCESSES IN INFLAMMATION, 807 


opinions about it, this was hardly because they agreed 
him, but rather because they saw in Grawitz’s slumbering cells 
effect of a vivid imagination, as their existenco was in no wise 

tab by that author. And, in fact, it is clearly evident from 
description and illustrations published by Grawitz and his pupils 

t in their investigations on inflammation they saw nothing that 

not previously known, and that the novelty lies alone in the in- 

tation of the findings. 

Even according to Grawitz’s investigations there can be no doubt 

the pathological exudation from the blood-vessels forms an inte- 

, indispensable part of inflammation, and that the cells collecting 

the inflamed regions are leucocytes, especially multinuclear forms, 

migrated in tho first placo from the blood-vessels. The only point 

that remains doubtful is to what extent—aside from the more or less 

degenerated preéxisting tissue cells which stand out from the subja- 

cent substance—leucocytes emigrated from other points, and tissne 

cells derived from division of preéxisting and sufficiently recognizable 

tissue cella in and near the inflammatory focus, may participate in 
the cell accumulation prevailing there. 

In the first place, as regards the migratory cells discovered at the 
time by Recklinghausen in normal tissues, it is reasounble to assume 
that they occasionally also immigrate into inflamed regions; but, 
asido from lymphadenoid tissno formations, their number is too small 
to form an appreciable part in inflammatory cell accumulations. Of 
touch greater importance is the participation of the multiplying fixed 
connective-tissue cells in the formation of the inflamed tissue. Since 
the improved histological methods of examination permit the pr 
tive recognition of the process of nuclear and cell division through its 
entire course, in which the alterations in the chromatophile substance 
of tho cell nucleus clearly bring out tho preparation for the division 
of the nucleus, histological investigations have been incessantly mude 
with a view of establishing the progressive changes within inflamed 
tissue after traumatic lesions, thermic influences, cautorizations, and 
infections. We know, therefore, that about eight hours after the 
beginning of an inflammatory disturbance of nutrition there may be 
along with tissue degenerations a commencing tissue proliferation; 
that is to say, a formation of new cells by division of preéxisting 
fixed cells. We know, moreover, that the newly formed cells tempo- 
rarily possess a certain motility aud accordingly may change their 
tion, Hence there ean be no doubt that, aside from tho pre= 
existing, mostly degenerated cells detached from their normal com- 
binations, newly formed cells are also admixed with those of the 
exudate. This admixture, however, commences at the earliost after 



















eight hours, is only slight in the first twenty-four 

not reach any importance before the second or third 

Besides, their quantity varies according to the nature of 

tissue. The covering epithelia and the ordinary connective-tissee 
cells are capable of a rapid and extensive proliferation, and the same 
is truo of the endothelia and the connective-tissue cells of the blood- 
vessels and lymphatics. A slighter capacity for proliferation, but 
which may increase after the inflammation has existed for a longer 
time, appertains to the glandular epithelia, to the muscle cells, and to 
the glia cells. ‘The cartilage cells and the cells of the heart muscle 
proliferate but little, and the bone cells and ganglion cells not at all. 

The new cells resulting from division of the tissue cells can in 
general be very well distinguished from the exudate cells. Their 
finely granular protoplasm is most abundantly developed, the oval 
nucleus is clearly limited by a membrane, and its chromatophile sub- 
stance is quite distinctly demarcated from the colorless caryoplasm; 
this is true not only of the descandants of epithelial cells, but also of 
the connective-tissue cells, which, owing to their resemblance to epi- 
thelial cells, are often called epithelioid cells. No confusion is possible 
with polymorphous nucleated or multinuclear leucocytes, whose 
nuclei and protoplasm are differently constituted and also react differ- 
ently to stains, and the only subject for disenssion is whether the pro- 
liferated tissue cells are not likewise changed into cells having the 
character of multinuclear leucocytes which are often described as pus 

os. Indeed, thero is no lack of advocates of this view, but no 

known that would justify such an assumption or would make 

this transition probable, so that the multinuclear leucocytes may posi- 
tively be included among the exudate cells. 

It is more difficult to distinguish the cells resulting from the pro- 
liferation of the tissue cells from the uninuclear leucocytes which 
may pass out from the blood-vessels in considerable quantities, espe- 
in Jong-continued inflammations. Here, too, a differentiation 
may frequently be made by the size and constitution of the pro- 
toplasm and nucleus, and in part also by a special reaction of the 
latter to tho Biondi stain; still, often enough we find inflamed 
tissuo calls whose origin cannot at present be determined with 
accuraey, 

‘The proliferation of the inflamed tissue or that situated in the 
vicinity of an inflamed focus constitutes an important process in the 
course of the inflammation, for it permits a restoration of tho tissue 
which has become degenerated or lost through the inflammation. 
There was a time when the restoration of the lost tissus—te., the heal- 
ing of the defect hy newly formed connective tissue (cicatrization)—wag 
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ribed to an activity of the exudate cells, at least to the uninuclear 
of these. This was ata time (in the seventies) when, owing 
ive methods of examination, not enough was known about the 
ity for proliferation of the tissue cells, and the power of migra- 
mn had not yet been discovered, To-day most anthors hold the 
iew that new tissue can be produced only by old tissue in state 
proliferation, in which process each tissue forms nothing but its 
or closely related tissue, so that epithelial cells produce only 
-epitheliam and connective-tissue cells only connective tissue. Still, 
‘even nowadays there are authors who do not recognize such a spocific 
quality of the tissues and maintain that under certain circumstances 
_ epithelium, for instance, may also form connective tissue, but the 
experiences gained in pathology speak decidedly against such an 
- occurrence in the developed organism. 
Special tissue formations, such as epithelium, gland tissue, mus- 
cle, and glia tissue, can undoubtedly be produced only by correspond- 
ing tissue cells. As to leucocytes, only the ordinary connective 
tissue, which in destructive inflammations so very frequently replaces 
the lost specific tissues and forms tho so-called cicatricial tissue, 
might come in question. With reference to this view the statement 
may be made that a formation of cicatricial tissue from exudate cells 
has not been demonstrated and is not probable; but, on the other 
hand, such a formation has not been positively excluded by reported 
investigations, so that the possibility of the oceurrence must be eon- 
ceded. 

























Tn recent years the question has been largely discnssed whether 

the tissue proliferations represent an integral, necessary part of the 
inflammatory process. Neumann, Lubarsch, Ribbert, and others hayo 
pleaded in tho affirmative, Neumann distinguishes in the course of 
an inflammation a primary effect produced directly by the cause of 
the inflammation, secondary disturbances representing the pathologi- 
cal consequences resulting from the primary effect, aud a reaction; 
that is, those processes which again remove the primary effect and 
the secondary disturbances. 
‘The various noxious influences cause tissue necrosis and thereby 
disturbances of the continuity of tissue; the sueceeding  processes— 
the exudation and the regeneration—are tending to tho restoration of 
the interrupted continuity, and thus the regeneration forms on essen- 
tial partial phenomenon of tho inflammatory process. 

It is an unmistakable fact that in some inflammations the prolif- 
erative processes play an important and characteristic part, and 
accordingly we speak also of inflammatory tissue proliferations, of 
proliferating or granulating or plastic inflammations, From this 

VoL. XVL—24 








absolutely essential in order to give a pathological process the 

acter of an inflammation. In the first hours of an inflammation, 
when a profuse exudate is present, when redness, swelling, and paix 
already sufficiently establish the inflammatory nature of the process, 
no tissue proliferatious exist, and in purulent and gangrenous inflam 


liferation 

Moreover, i 

though vascalar and ultimately also tissue degenerations may occur 
and be associated with pathological exudations, cell disintegration 
and subsequent phenomena of proliferation may remain absent. Tt 
is safe to say, therefore, that in order to characterize a process as as 
inflammation the existence of proliferative manifestations is not neo 
sary. On the other hand, experience teaches that when the process 
is sufficiently prolonged, a proliferation follows the degenerative 
processes with very rare exceptions, and hence in the definition of 
inflammation this fact should be expressed, as has been done in the 
introduction. 

Thy proliferative processes in the course of inflammations have in 
general a regenerative character and follow after the tissue degenen- 
tion, This does not mean, however, that regeneration and inflam- 
matory tissuo proliferations aro identical conceptions, When afters 
loss of substance—for instance, after removal of the covering epithe 

i tlis is restored simply by division of the neighboring cells, we 
ae a regeneration to which no one will apply the character of an 

mmatory proliferation. ‘The inflammatory nature -of tho pro 
ti ‘ation is manifested only when pathological exudations impart to 
the entire process n peculiar feature. What is called a formation of 
inflammatory grunulutions is proliferating tissue, germinal tissue, in 
which the neoplastic process is accompanied by pathological exuda- 
tions und the proliferating tissne cells are mixed with exudate cells. 
Whon tho pathological exudations diminish and disappear altogether, 
then tho inflammation declines at the same time, and with the disso- 
Jntion of the inflanmate nfiltration the process may also assume 
more and iore the character of a pure regeneration. 

The healing processes that produce the conclusion and the termi- 
nation of an inflammation consist essentially in this, that on the oue 
hand the alteration of the vessel walls and with it the pathological 
exudations are arrested, and on the other hand tha pathological exa- 
dates and dead tissues are removed and the losses of substance 
which have arisen in the course of the inflammation are replaced. 
Tho former factor presupposes that the originally active cause of the 





mation is no longer present and that no new noxw influence the 

el walls, when under the conditions of normal nutrition the resto- 

of the vessel walls is effected by tho circulating blood, The 

of the exudate is brought about partly by its being passed 

ds, partly by absorption and incorporation into the mass of the 

Huids, the Ivmph channels being chiefly active in the removal, 

zh the blood capillaries may take partinthe absorption. Firm, 

ulated exudates and necrotic tissue must be dissolved before they 

n ba absorbed, they becoming either liquefied to a considerable 
tent or else gradually destroyed by living cells. 

‘The restitution of the tissue degeneration, when ra alterations are 







changed tissno elements returning to the normal hater tho influ- 
-of the restored circulation. The healing of losses of tissue is 
bla only by new formation, and, as has been repeatedly stated. 
e, earlier or later in the course of the inflammation proliferative 
perccenses occur which serve for the restoration of the lost tissue and 
may therefore be included among the healing processes. When the 
loss is replaced by tissue exactly like that previously present, the heal- 
ing is perfect, so that the inflammation leaves behind absolntely no 
ermanent change. When only connective tissue forms in place of 
the lost substance, while the specific tissue of the affected organ— 
glandular, muscular, cerebral tissue, etc. —is not at all or but imper- 
feetly re-formed, then the healing is incomplete and terminates in 
_ the formation of a cieatrix. When connective tissue is formed exten- 
sively or in excess, the result inay be fibrous sclerosis of an organ as 
well as agglutination of adjoining organs, 
The conrse of an inflammation is sometimes brief, sometimes 
greatly prolonged, so that acute, subacute, and chronic inflammations 
are to be distinguished. An acuta course ending in rapid recovery 
presupposes that the causa of the inflammation has acted for a short 
time only and caused no serious tissue lesions, More prolonged 
inflammations result either when a noxa acting but ouco and for a 
brief period leaves behind yrave tissue lesions (extensive eomminu- 
tions, tissue necroses, large burns, massive exudates) the healing of 
which consumes much time, or when a noxa acts repeatedly (con- 
tinued inhalation of dust, prolonged friction or contamination of the 
skin, protracted excretion of toxic substances by tho kidneys), or 
J 





















else when 4 noxious agent remains within the body and perhaps even 
inereases in it. In the latter case, whieh occurs particularly in infec- 
tions whose parasites do not perish in the body, but multiply at least 
here and there and advance locally farther into the tissue or are car- 
ried away in the lymph and blood current, the inflammation not only 
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becomes chronic, but may even manifest a progressive character and 
be distinguished by metastases. 

When an organ is in a state of inflammation, it is customary to 
express this fact by appending the ending to the Greek or 
sometimes to the Latin name of the organ, Thus the terms pleuritis, 

myocarditis, endocarditis, metritis, nephri- 
tis, hepatitis, pharyngitis, encephalitis, meningitis, conjunctivitis, 
tonsillitis, ete., are used in this sense. When the intention is to 
imply that the serous covering or the surroundings of an organ are 
inflamed, we add to the corresponding word the prefix “peri” or 
“para”; thus, perimetritis, parametritis, perihepatitis, perinephritis, 
perityphlitis, ete, For some forms of inflammation special names are — 










in use; thus an inflammation of the lung is usually called pneumenia. 


The Various Forms of Inflammation. 


Tn order to gain a better general view of the inflammatory processes 
which occur in different forms, certain types may be set apart in 
which sometimes the site of the inflammation, sometimes the quantity — 
and quality of the exudates, sometimes the behavior of the tissues 
present tho characteristic features, 

In the first place we may distinguish superficial and deep-seated 
inflammations, the former being represented chiefly by inflammation 
of the skin, of the mucous membranes, and of the serous coverings; 
while the latter are located particularly in the glands, the nervous 
systema, thomuseular apparatus, the osseous system, the subentaneons, 
submucous, and subserons tissues. 

Tt is 1 characteristic feature of superficial inflammations that the 
exndate comes to the surface and also that the degenerative tissue 
changes run their course mainly in the superficial cell layers. Con- 
tinnons liquid excretions from mucous membranes, which are mixed 
with secretory and degenerative products of the epithelia or with 
entire epithelial cells, and emigrated lencoey tes or pus corpuscles form 
the foundation of inflammations of the mucous membranes designated 
as catarrls. When the inflammatory secretion from a canal invested 
with mucous membrane cannot escape by reason of special conditions, 
for instanes in consequence of partial occlusion, exudates accumulate 
und canse dilatation of the canal. This is observed most 
jn the Fallopian tubes after occlusion of the abdominal ostium and in 
the uterns after stenosis of theos. Processes of coagulation in super. 
ficial exudates give riso to more or less dark coherent membranes 
which if fibrinous are called eroupons membranes. 

Toflammations of the superficial layers of the external integument 
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hich are of a certain intensity and duration often Jead either to ex- 
jiation or desquamation of the epithelium or to vesication in which 
corneous layer of the epidermis is elevated by an exudate, while at 
same time the deeper, not cornified layers of the epithelium in 
region of the blister become partly or wholly dissolved and lique- 
fied. Perforation of the corneous layer by persistent exudates or 
oozing of the exudate through less coherent corneous layers cause 
weeping inflammations of the skin which may be likened to catarrh 
of the mucous membranes. Drying of the exudate that has risen to 
the surface or of blisters filled with exudate gives riso to the forma- 
tion of crusts or scabs. 

Superficial inflammations of the lung are characterized by filling 
of the pulmonary alveoli aud bronchioles with exudate whose quality 
may vary according to the nature of the inflammation. In superficial 
inflammations of the serous membranes the exudate collects in tho 
corresponding body cavities. A separation of fibrin usually leads to 
a deposition of tough, adherent fibrinons membranes upon the in 
flamed serosa. In most of the superficial inflammations, therefore, a 
pathological exudation on the surface forms a characteristic phenom- 
enon, aud the microscope shows that this exudation is associated with 
degenerative alterations of the epithelial covering, which not rarely, 
especially in fibrinous or eronpons inflammations, causes complete 
destruction of the epithelial covering over large regions, Of course, 
under these circumstances the subepithelinl tissue—i.c., the connec- 
tive tissuo of the skin, of the mucous membrane, of the serosa, and of 
the lang—does not remain unchanged; for it is the support of the 
blood-vessels that exist at the-site of the hypermmia and exudation, 
and accordingly a superficial exudation presupposes au inflammation 
of the respective connective-tissue parenchyma. 

In inflammation of connective-tissue parenchyma the exndato is 
situated chiefly in the interspaces of that tissue and in the lymphatics, 
though the connective-tissue cells may also imbibe a portion of tha 
exndate and then become swollen and permeated by vacnoles—i.r., 
drops of liquid. Specially receptive are the loosely constructed sub- 
arachnoid and pial tissues, and submucons, subcutaneous, and sub- 
serous formations, among which the latter reach # considerable thick- 
ness particularly in the lesser pelvis and in the mediastinum. 

Tn inflammation of the glands it is sometimes the degenerative 
processes in the glandular parenchyma, sometimes the accumulated 
exudates in the sustentacular tissue that occupy the foregronud, and 
this has led somo to distinguish parenchymatous and interstitial 
inflammations. As a matter of fact, cases are met with—for instance, 
in the liver—in which the degenerative changes in the gland cells at- 
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tain uncommonly high degrees and cause destruction of the gland 
tissue, while the masses of exudate in the interstices of the tissu 
are relatively insignificant. On theother hand, the cell accumulations 
in the sustentacular tissue may reach considerable dimensions with- 
out any marked degeneration being manifest in the glandular paren 
chyma. Nevertheless, interstitial and parenchymatous gland inflan- 
mations cannot be strictly separated from each other, but combine in 
various ways and also pass one into the other in the course of the 
disease. We may, therefore, often ba in donbt—for instance, in 
inflammations of the kidney—whether to call the disease a pareaehy- 
matous or an interstitial inflammation, and the choice of the term fre 
quently depends largely upon the fact whether the treatment of the 
microscopic proparation has rendered the degenerative changes of 
the epithelium or the inflammatory exudates more conspicuous. 

When exudates or even desquamated and degenerated epithelia 
are situated at the same time in the capsular space of the glomeruli 
and in the tabular system of the kidney, the diseaso may also be in- 
cluded among the superficial inflammations, and accordingly we may 
speak of eatarrhal and croupous inflammation of the kidney or 
nephritis. 

Tn inflammations of the muscular tissue we may distinguish, 
according to the seat of the tissue proliferations, parenchymatous and 
interstitial forms, as in the case of glands, and this distinction can 
even be made moro strictly than with the latter. There are noxm that 
cause prediminently degenerative changes of the contractile elements 
and relulively slight oxudation, while in other diseases—for instance, 
those caused by pus cocci in infections—the accumulated exudate, 
especially the infiltration of the connective tissue with pus corpuseles, 
predominates in the mieroseopic picture, at least for a considerable 
time, 

Finally, inflammations of the central nervous system and of the 
peripheral nerves may also be divided into parenchymatous and inter- 
stitial forms, ‘© sometimes the degenoration and the disintegration 
of the nerve cells and fibres predominate, sometimes again cell secu- 
mnlations in the perivusenlar sheaths of the blood-vessels of the brain 
und spinal cord, or inthe endoneurium, perineuriam, and epineuriom 
of me peripheral nerves, constitute the essential findings in the histe- 
cunination, Here, too, however, it should be noted that the 
aditions may be combined or that the appearances may change 
in the course of the disease, the degeneration of the nervous elements 
inducing exudatious and proliferations within the sustantacalar appa- 
ratus, while on the other hand the interstitial changes in turn may 
have a degenerative effect upon the nervous tissues. 
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The composition of the exudates depends, above all, upon the 
nature of the noxious influence, and accordingly presents not only a 
-Tandmark for the differentiation of various forms of inflammation, but 
_ is at the same time a criterion for estimating the gravity of the inflam- 
mation. 

» Seroas exudations, representing a clear or slightly turbid liquid 
which resembles the normal tissue lymph but contains a greater 
amount of albumin and more cells, are indications of » relatively 
slight inflammation that may pass rapidly or persist longer. Such 
an inflammation, unless special epithelial alterations are superadded, 
presents the character of a serous catarrh in mucous membranes, 
while in the skin the implication of the epithelium leads to edematous 
swelling of the epithelium and vesication, in the lung to filling of the 
alveoli with fluid—inflammatory pulmonary adema. Tn inflamma- 
tion of the serous membranes the affected body cavities become the 
seat of more or loss considerable accumulations of fluid. Within the 
varying tissue parenchyma the interspaces first receive the fluid, so 
that the tissue increases in volume und grows more succulent, the 
condition resulting being known as inflammatory edema. 

In serous inflammations the tissue suffers relatively little, but 
there is no lack of degenerative alterations, espocially fatty changes 
and swelling of the cells. In mucous and serous membranes and in 
the lung there is at the same time a desquamation of the epithelium; 
in the skin more or less epithelia are detached at the site of the blis- 
ter. In the connective tissue the swelling cells are at least loosened 
from the subjacent structures and some of them may perish. 

Exudations containing many cells (leucocytes) causo at first a 
small-cell infiltration of the inflamed tissne, When a whitish fluid 
rendered turbid by the admixture of numerous leucocytes or pus cor- 
puscles reaches the surface of a mucous membrane, the appearance 
presented is that of a purulent catarrh; under the corneous layer of 
the skin, in the region of the melting or liquefied epithelium, it eauses 
the formation of a pustule or of an epithelinl abscess. 

Direct infiltration of a tissue with pus corpuscles, which impart 
to it a whitish or yellowish-white tinge, is known as purulent infil- 
tration, and when much fluid is present at tho samo time as purulent 
edema, When in the locality of the purulent cedema or of the purn- 
lent infiltration there are liquefaction and deliqueseence of the tis- 
sue with the resulting formation of « cavity filled with whitish flaid, 
the condition is called abscess (counective-tissue abscess, gland 
abscess, lung abscess, muscle abscess, brain abscess, ete.), and the 
process causing the cavity formation, suppuration. Inflammations 
in which the purulent infiltration and the suppuration spread over 
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16 Jung, but also to the stratified epithelium of the pharynx, palate, 

respiratory tract. Croupous membranes, therefore, are for the 

part located immediately upon the connective tissue, though 
and there they may cover the remaining epithelium. 

On mucous membranes the fibrin mostly forms threads having a 

ed arrangement and adhering to the surface of the connective 

or penetrating into it, and thus favoring the attachment of the 

e membrane, especially at the points where the surface is irregu- 

and devoid of a dense limiting membrane—c.g., in the pharynx, 

the epiglottis, and on the vocal cords—while the smooth invest- 

ofthe connective tissue with a limiting membrane hinders the 

on, as inthe trachea and the bronchi. The fibrinous network en- 

8 nore or fewer leucocytes and in recent affections also necrotic 

ithelium. Not rarely the false membranes are stratified, new exu- 

dates being deposited at intervals. ‘The most superficial, oldest layer 

therefore contain necrotic epithelia, while the lower, more recent 


“strata may enclose only pus corpuscles, 


‘The connective tissue of the mucous membranes covered with fibrin 
is always more or less markedly altered, being hyperwmic, infiltrated 
with liquid exudate and leucocytes, here and there also often pene- 
trated by aberrant threads of fibrin. Frequently reticulated or radi- 
ating masses and bunches of fibrin threads and rods may be present 
in the hypermmic blood-vessels, in which ease, of course, it is at times 
hard to decide how much of the fibrin may have been deposited dur- 
ing life and how much after death, At all events, not only tho oxu- 
date but also the blood plasma shows a tendency to the deposition of 
fibrin. Much fibrin ferment, therefore, must form in such foci, and 
the conditions for the coagulation must be furnished both by the exu- 
date and by the blood itself. Degeneration and disinteyration of red 
and colorless blood corpuscles are apt to give rise to ferment as well 
as to fibrinogen substance, 

Fibrin occurs in a similar thready form as it presents on mucous 
membranes also in croupous pulmonary inflammations and adheres 
to the walls of the alveoli, since these likewise are the seat of an 
inflammatory hyperemia and of a cellular, serous, and often even of 
‘a fibrinons infiltration, Within the meshes of tho fibrinous network 
of the alveoli are more or less numerous leucocytes and degenerated 
exfoliated epithelia, frequently also red corpuscles. 

The deposits of fibrin upon serous membranes are often granular 
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or flaky or trabeculated or gathered in irregular, dense, smeary 


tions of the serous membranes there is 4 fibrinoid degeneration of 
the connective tissue; that is to say, 4 hyaline change of the super- 
ficial connective-tissue layers which at the same time increase in 
volume. According to Neumann, it ix this fibrinoid metamorphosis 
that causes the opacity of the serous membranes in inflammation 
and the formation of the adherent false membranes, However, ap- 
propriate methods of examination demonstrate that theso hyaline 
trabeculm are nothing but the exudated fibrin which in recent inflam- 
mations is resting immediately upon the connective tissue. Tn 
inflammations of several days’ standing these fibrinous trabecule 
may in part already be infiltrated with germinal tissne sprouting 
from the comnective tissue and thus, as it were, be incorporated into 
the serous membrane. The connective tissue of serous membrance in 
fibrinous inflammations is, according to the intensity of the process, 
sometimes hy pormmic and infiltrated with liquid and cellular exudate, 
sometimes ina state of active proliferation, so that the multiplication 
of the cells is largely attributable to a division of the tissue cells. 
Occasionally exudated fibrin in the shape of filiform masses may also 
bo demonstrated in the connective tizsuo as well ag in the blood-yossels 
and lymphatics, though as a rule not so plentifully as in inflamed 
mucous membranes. Finally it may happen thnt the counoctive-tis- 
sue traboculm, owing to infiltration with exudate, may acquire a awol- 
len homogeneous appearance, but with appropriate treatment such 
formations can be clearly distinguished from hyaline fibrinous tra- 
beculm, nor do they constitute a part of the superficial fibrinons mem- 
branes. 

Tn deep-seated inflammations, in submucous and snbeutaneous 
tissues, in lymph and other glands, in muscles, and in the nervons 
system, deposits of fibrin may likewise occur, though rarely in such 
masses as to attract attention on histological examination. These 
throady deposits of fibrin aro most frequent in inflamed lymph glands 
snd in subcutaneous and submucous tissues, so that the process here 
aay be designated as a fibrinous and croupous inflammation. The 
threads of fibrin usually include leucocytes and sometimes also red 
blood corpuscles, 

In inflammation of the kidneys wo may very often meet with 
deposits from the albuminous urine in the shape of hyaline coagalated 
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in the capsular space of the glomeruli and in the urinary 
ui i, Under appropriate treatment threads of fibrin may also 
ow and then be demonstrated, 

Hemorrhagic inflammations—that is to say, such as are character- 

by the diapedesis of numerous red blood corpuscles, and there- 

fc by a sanguineous nature of the exndate—presuppose for their 
origin a more marked alteration of the vessel walls or more pro- 
no} circulatory disturbances. In the former direction is the 
activity of some infections (hemorrhagic septicwmia, smallpox) and 
of intoxications (snake poison, phosphorus), in the latter of intense 
stases, Moreover, it should be noted that the escape of red blood 
corpuscles occurs more readily in some organs than in others; for 
instance, it happens with special facility in the lung. 
In superficial inflammations the blood, becoming mixed with the 
exudate, may rise to the surface, us in the lung or in the intestine. 
Tn the skin hemorrhagie blebs may form. Otherwise both in super- 
ficial and in more deeply sented inflammations the tissue is more. or 
less profusely infiltrated with red blood corpuscles and may thereby 
acquire a red or blackish-red appearance, 

Serous, purulent, fibrinous, and hemorrhagic exudates may com- 
bine in manifold ways, The most frequent are serofibrinous inflam- 
mations of the serous membranes, seropurulent inflammations of the 
mucous membranes and of the subcutaneous and submucous con- 
nective tissue (purulent cedema), pyofibrinous inflammation of the 
serous membranes, particularly of the peritoneum, pyofibrinous and 
sanguinofibrinous inflammations of the lungs. These mixed forms 
oceur either from the start as such or a mixed form develops from an 
originally simple variety, A fibrinons inflammation of a serous mem- 
brane, for instance, becomes serofibrinous by a greater accumulation 
of liquid, pyofibrinous by a profuse escape of pus corpuscles, in 
which case the fibrinous membranes become whitish and friable. 
‘Hemorrhage from newly formed vessels in protracted fibrinous pleu- 
ritis or pericarditis may produce a sunguinofibrinous inflammation. 
The tissue degenerations forming a portion of the inflammatory 
process are due either to tho originally active noxa or to the eireula- 
tory and nutritive disturbances ensuing in consequence of the vessel- 
wall alterations and the accumulation of the exudate. Tho yariety 
and nature of such dexenerations, therefore, furnish some criteria for 
estimating the gravity of the primary tissue lesions or of the subse- 
quent nutritive disturbances. 

Tn inflammations of membranes covered with epithelium an impor- 
tant part is played by tha swelling, disintegration, and solution, 
especially with the formation of vacuoles, and also desquamation of 
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the epithelium. Inflammatory vesication of the skin is always asso- 
ciated with processes of swelling and liquefaction in the epithelia. 
In serous membranes even slight inflammations cause swelling, fatty 
degeneration, and desquamation of the epithelium. In mucous mem- 
branes there is frequently added to these processes a mucous transfor 
mation of the epithelium, and often the production of mucus cou 
pletely predominates in the manifestation of the inflammation, so that 
they are desigaated as mucous catarrhs, Tho admixture of numerous 
pus corpuscles which renders the glairy mucus turbid gives rise toa 
mucopurulent catarrh. 

‘The connective-tissue cells, gland cells, muscle cells, nerve cells, 
lymph cells, ote., likewise undergo various degenerative changes, often 
advancing to complete destraction, in inflammations progessing in the 
depth of the tissues. In largely cellular organs, such as the liver, kid- 
nays, heart, muscles, and brain, these degenerations can frequently be 
recognized with the naked eye by changes in the color and consistence 
of the organ. A dull appearance of the cut surface, gray, yellow, and 
white colorations point to albuminous and fatty degeneration of the 
tissue elements, Softening and liquefaction indicate disintegration 
and solution, These forms of inflammation may be characterized by 
the term degenerative and colliquative inflammations, and we may 
speak of inflammatory tissue degeneration, of softening and of lique- 
faction of tho tissues. The above-mentioned tissne suppuration is 
nothing but a liquefaction and solution of the cells and. of the basis 
substance of the dead tissue combined with the accumulation of fluid 
containing pns corpuscles; the process causing in the depth of the 
tissue an abscess, at the surface an ulcer, and by perforation of deep- 
seated foci towards the surface a fistulous tract. 

Whoeu at the onset or in the further course there are formed larger, 
macroscopically visible tissue necroses which persist as such for 
some length of time, and are east off or liquefied only after a certain 
period, we may designate the inflammation as necrosing. Superficial 
tissue necroses resulting from caustic chemicals or from heat or cold 
are often called eschars. Tuflammations of mucous membranes lead- 
ing to necroses are partly designated as diphtheria and are character- 
ived by the formation of superficially visible gray and white or dis- 
colored spots. On mucous membranes provided with stratified 
pavement cpithelium this discoloration may be duo solely to epithe- 
lial necrosis, 80 that we may speak of an epithelial or superficial 
diphtheria, Thus, for instance, the formation of the true croup mem- 
brane on the pharynx in diphtheria may be preceded by such an 
epithelial necrosis. Usually, however, we are confronted with a deep- 
seated necrosis affecting also the connective tissue of the mucosa and 
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‘in pharyngeal inflammations implicating especially the lymphadenoid 
tissue. Necrosing inflammations occur in the upper digestive tract, 
both in ectogenous and in hematogenous infections and intoxications, 
chiefly in cousequence of the ingestion of caustic fluids, but also as a 
result of infection with diphtheria bacilli and streptococci which, aside 
from croup, not rarely cause deep necroses, especially on the tonsils. 
In the lower part of the digestive tract extensive necroses of the mu- 
cosa occur, particularly in dysentery and in the later stage of cholera, 
and also in septic infections and sublimate poisoning. Infection with 
typhoid bacilli causes necrosing inflammations in the region of the 
lymphadenoid apparatus of the intestine and in the mesenteric 
glands. 

Tn all of the last-named inflammations it is the tissuo infiltrated 
with exudate, with leucoeytes, not rarely also with red blood cor- 
pusecles and with fibrin, that undergoes necrosis and then first forms 
an eschar which later on ix cast off by liquefactive processes at the 
border between the living and dead substance, leaying behind au 
ulcer. But if the latter is deep seated the eschar remains in the body, 
is gradually absorbed, and is replaced by connective tissue or becomes 
eneapsulated. 

Thflammatory tissue necroses possessing the character of gangrene 
arise in two ways: either gangrene-producing microorganisms pene- 
trate into some tissue from the start, or else necrotic or inflamed tis- 
sues aro secondarily infected with microbes that cause putrid, stink- 
ing decompositions of albuminous bodies. An especially frequent 
location of such inflammations, in which the tissue is changed into a 
foul-smelling, discolored, ragged mass and finally dissolves, is the 
lung, where both hematogenous and ectogenous or bronchogenous 
infections may take this course. Besides, infections of the skin, of 
the subentaneons tissue, of the uterus and its appendages, peritoneal 
inflammations springing from the intestine, and inflammations of the 
efferent urinary passages not rarely present a gangrenous character, 
often combined with purulent inflammation, Occasionally putrid 
inflammations give rise to the development of gas, 

Necrosing inflammations in the form of cheesy necrosis or casea- 
tion ocenr almost without exception in the course of tuberculosis. 
The dead tissue resembles sometimes hard cheese, sometimes cream 
cheese, and the peculiar cheesy masses result from necrotic processes 
within newly formed cellular, at times also fibrin-containing nodules, 
the cells perishing, and partly hyaline, partly granular produets are 
formed. 

Tnflammations whose most prominent feature is tissue prolifern- 
tion, and which accordingly are designated as proliferating, or granu- 














lating, or plastic inflammations, represent usually only later 
of varions forms of traumatic, thermic, toxic, and infectious 
mations in which the tissue proliferation must be regarded as 
healing process and is likely to torminate the lesion. Still, intlam- 
mations occur, especially infectious forms (tuberculosis, lepra, ax 
tinomycosis), in which the tissue proliferation constitutes a marked 
partial phenomenon during the entire course, so that the above 
mentioned designations are fully justified. 


tH 


Inflammatory New Formation of Tissue. 


‘The new formations of tissne ocenrring in the course of inflamma- 
tions present to a great extent the character of regenerative processes, 
bat often there may also be an excessive tissue formation which may 
give rise partly to pathological increase of yolume and induration of 
the affected tissue, partly to pathological adhesions. The canso of 
the regeneration is based on the loss of tissue; hypertrophies, in- 
durations, aud adhesions of the tissues which presuppose a prolonged 
duration of the pathological proliferation are the result partly of the 
repeated action of noxw from without or from within the body, partly 
of the residues of acute inflammation in the shape of existing neerotic 
tissne or large quantities of exudate difficult of removal. To some 
extent, too, they are the product of a special influence exerted by the 
exciting cause of the inflammation—i.c., vegetable and rarely also 
animal parasites that remain in the tissues, grow or multiply there, 
and often penetrate into the neighboring regions or spread through 
nd blood-vessels. Thus, for instance, an echinococeus 
its growth a continous proliferation of the surroand- 
ing tissue; the itch mite, multiplying, keeps up a permanent inflam 
mation of the skin; tuberelo bacilli, increasing in numbers within the 
body, produce over new granulations leading partly to connective 
tissuo hypertrophy and induration, partly to the formation of cheesy 
foci. 



















The reparative new formation of tissue, ending in the replacement 
of the inflammatory tissno degeneration and the restitutio ad infegrim, | 
is effected by mitotic division of the intact tissue cells in the viemity 
of the defect and by the development of the germinal tissue resr™ 
ing therefrom. Tn a mucous membrane which has partly lost 
epitheliam by mucous transformation and desquamation the | 
thelium is restored by this proliferation, and the same is trae — 
serous membranes, In the lung the lost epithelial covering of - 
alveoli is replaced, while at the same timo the exudate in the 
is again absorbed or expectorated. The epithelial defect in the 
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of blebs and pustules of the skin is repaired by proliferation 
the neighboring epithelia, and beneath the drying vesicle or pus- 

ile @ new corneous layer is formed by processes of cornification, and 
the degenerated tissue is gradually detached from the remaining 


Defects in the connective tissue of the cutis and of the subeutane- 
‘ous tissue, of the mucosa and of the submucous tissue, of the serous 
‘membranes, of the fibres of tendons, ete., are filled up by connective 
tissue which, while it differs more or less in its structure from the 
normal tissue and is often functionally inactive, suffices for the resto- 
ration of the interrupted continuity. 

When periosteum and bone marrow proliferate in the course of 
inflammations, they produce partly new periosteum and bone marrow, 
partly cicatricial tissue, partly also cartilage and bone. Perichon- 
drium usually produces connective tissue and bone, rarely cartilage. 
Defects in cartilage are generally filled up by proliferation of the 
neighboring perichondrium, bone marrow, or synovial membrane, 
which prodnces connective tissue, or medullary tissue, or else bone, 
Only under special conditions, in prolonged slight inflammatory states 
of irritation, does the cartilage proliferate cartilage or 
bone. Lost gland cells, renal epithelia, or liver cells may be replaced, 
if the glandular structuro is preserved, by proliferative processes in 
tho remaining gland cells, Regeneration fails, however, whenever 
the structure of the organ is more markedly altered; that is to say, 
whenever the glands have been entirely lost over larger regious or the 
continuity of the tissue has been interrupted by traumata or by 
‘necrosing or similar inflammations. In such a caso only connective 
tissue is produced at the point of the lesion, while the glant tissue ia 
not ut all restored, or nt least is so merely in rudimentary forms that 
are functionally of no value. Fuactionating gland tissue is re-formed 
most frequently in salivary glands. In the liver there are formed at 
— the point of the lesion new biliary passages in the proliferating con- 
nective tissue, but they are of no use for the function of the liver and 
consist chiefly of solid cell cords. Tn the kidneys the regenerative 
gland production is even less in degree und is often altogether nbyent. 
Tn like manner the local gland regeneration remains very slight or 
fails to occur in the thyroid gland and in tho genital glands, 
Tn glands whose function is essential to the preservation of life 
and whose development and activity are in definite relations to the 
demands made upon them, such as the liver and the kidneys, eom- 
pensation may be made for the defective local reproduction of the lost 
tissue by a compensatory functional hypertrophy of tho intact gland 























tissue, in the sense that in tho liver the glandular lobules and in the 


mation springs from the glia cells. 
In inflammations of peripheral nerves the cou! 
proliferates and produces new connective tissue. ¥V 


the ganglion cell appertaining to it is capable of o 
the inflamed nerve region, or the connective tissue ne\ 
from the nervons connective tissue, may be perforated by 
ders which subsequently are surrounded with a medullary 

Tn all proliferating inflammations of muscle the c 
proliferation occurs first and produces cicatricial tissue. 
ther course new muscle fibres may also form and pass thro 
cicatricial tissue. This takes place most profusely in the 
muscles of the body, but even here the local regeneration 
always suffice to compensate the functional disturbance. 
power of the muscle may then be made up by functional h 
of the intact fibres. A new formation of smooth muscle 
only to a slight extent. The new formation of heart-musele 
not been demonstrated, but under increased demands the m 
undergo fanctional hypertrophy. 

‘The walls of inflamed large blood-yessels produce in the main: 
connective tissue in which Jater on elastic fibres may develop, 

As may be gathered from what has been stated, aside from cover- 
ing epithelium, the production of connective tissue, especially 
ordinary variety, occupies the foreground in inflammations a: 
forms the only new tissue present. This connective tissae 
develops by proliferation of the preéxisting connective tissue 
affected organ, and when the tissue production is considerable is 
elated with the formation of new blood-vessels. In open \ 
at the margin and the bottom of nleers, around abscesses, 
germinal tissue forms soft masses of a red color due to an 
blood supply and of a somewhat bossy appearance, 
granulations or granulation tissue. The complete corre den 
origin and structure of inflammatory tissue proliferations der 
within the various organs or in and upon serous membranes 
appropriate and justifiable to extend this term to include all 
matory tissue proliferations consisting of young connective 
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this encloses no other tissue formations, we have a pure granu- 
tissue which changes into connective or cicatricial tissue, but 
may also, in special localities, exhibit peculiar properties and produce 
other connective substance, such as bone, cartilage, ete. When the 
connective-tissne proliferation is associated with the now formation of 
other specific tissues—muscles, nerves, glia tissue, epithelium, gland 
tissue, ete.—we have a mixed granulation tissue, whose final produet 
represents a combination of cicatricial tissue with other tissue forma- 
At the height of its development granulation tissue consists of 
cells, blood-vessels, and more or less large quantities of fibrous basis 
substance. . The cells in general permit the recognition of three main 
ty pes—larger cells of various shapes with bright vesicular nucleus, 
smaller uninuclear cells with slightly differentiated, intensely stain- 
ing nucleus, and multinuclear leucocytes. The relative proportion of 
these cells is variable; in open granulating wounds we usually find in 
the deeper parts the large cell forms, in the more superficial layers 
the smaller cells predominate, and the surface as a rule is covered with 
liquid exudate and pus corpuscles traversed by threads of fibrin. 

Investigations made during the last decades have shown positively 
that tho large cells rich in protoplasm and provided with bright 
slightly staining nuclei—hence often described as epithelioid eells— 
are the producers of cicatricial tissue and, therefore, should be desig- 
nated as fibroblasts (chondroblasts, osteoblasts). It must, however, 
be emphasized that in the proliferation of granulations not every 
fibroblast actually produces connective tissue, On the contrary, con- 
ditions are very often present which require that a portion of the for- 
mative cells, even those capable of developing specific tissue forma- 
tions, should again perish. 

‘The production of the connective tissue, that is to say, of the fibril 
lary basement substance, is thus effected: the cells assume the most 
variable forms—club shaped, fusiform, stellar, ete.—and partly on 
the protruding ends, partly at the sides, undergo fibrillation which 
Jeads to the formation of connective-tissue fibrils; these are derived 
originally from the cell protoplasm, but later on become separated 
from it, so that the fibroblast, reduced in bulk, lies as an independent 
cell on the surface of the newly formed fibre. In the production of 
osseous and cartilaginous tissne the counective-tissae cella—osteo- 
blasts and chondroblasts—form partly densely fibrous, partly hyaline 
basis substance, and then the remainder of the formative cell comes 
to rest in peculiarly shaped interspaces, jagged in the case of bons, 
more rounded and smooth in tho case of cartilage. 

‘The fibroblasts of the granulation tissue are most probably always 

Vou, XVI,—25 
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derivatives of the fixed conneetive-tissue cells situated in the inflame 
region and undergoing mitotic division. For some length of time the 
view was very prevalent that also the larger uninuclear blood cells 
which escape during inflammations along with the multinuclear forms 
from the blood-yessels were endowed with the same capacity for pr 
ducing connective tissue, ‘This view appeared justified by the demon 
stration that fibroblasts occurred alao in places which they could hare 
reached only by migration, as, for instance, in porous bodies or in 
glasa chambers with capillary spaces that had been introduced inlo 
any living tissue, or else in the interspaces of thick fibrinous deposils 
upon serous membranes. Since the power of migration at that time 
was conceded only to the froo cells of the blood and of the tissue juices, 
the oceurrence of fibroblasts and the formation of connective tissue at 
the points named could not be explained otherwise than by assuming 
a further development of the known wandering cells into fibroblasts. 

The knowledge that cells newly formed by mitotic division of fixed 
cells are likewise capable of motion and migration has deprived the 
above-mentioned observations of their yalue as evidence and at the 
present time most of the authors hold that the producers of cieatr- 
cial tissue are all descendants of fixed tissue cells. Still, there am 
some investigators (Arnold, Metchnikoff) who assume that this fan 
tion may also be exerted by uninuclear cells emigrated from the 
blood-vessels and by free wandering cells of the connective tissue. Tt 
is impossible to deny absolutely that this may occur, as the methods 
of examination at our disposal do nob always permit us a positive die 
tinction between the larger uninuclear lencocytes and the derivatives 
of proliferated tissue cells, Moreover, it may well be that derivatives 
of tho fixed tissue colls immigrate into blood-vessels and are then 
included among the leucocytes of the blood. 

The fibroblasts, also designated as granulation cells in the more 
restricted seuse, are as a rule uninuclear cells, the division of the 
nucleus following soon after the division of the cell. At times, how 
ever, we notice in granulations also multinuclear cells (multinnelear 
ginnt cells) which may have as many as ten to forty and more nuclei 
The formation of such multinuclear cells always points to the exist 
ence of special conditions, either a peculiarity of the cause of the 
inflammation or an unusual course of the process, in isolated case 
also, extraordinary qualities of the inflamed tissue. In the fir 
named group tuberculous grauulations constitute the ehief represe 
tative; in these giant cells are so frequent that they may be utiliz 
as @ dingnostic ‘jou, though similar giant cells occur also 
loprous and syphilitic granulations. The cause of the giante 
formation is to be ascribed to the bacilli taken up by the cells andi 
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creasing in them, which produce partial changes and necrosis in the 
so that its division is made difficult or interfered with, 
whilo the division of tho nucleus 

The second group is formed by the giant cells of foreign bodies, 

that is to say, giant cells developing at the surface of foreign bodies 
that have penetrated from without, partly also on the surface of 
necrotic foci. Their origin is probably due to the fact that contact of 
proliferating tissue cells with the surface of foreign bodies having a 
certain chemico-physical quality hinders the division of the proto- 
plasm while the division of the nucleus is left unimpaired. Thus, 
for instance, giant-cell development is regularly observed in the 
neighborhood of silk ligatures or around hairs that have penetrated 
into the tissue, while it is usually absent on the surface of fibrinous 
exudate. 

The third group is represented by giant cells identical with nor- 
mal osteoclasts and which develop in granulating hone marrow and 
periosteum, As they are situated mainly on the surface of bone tra- 
becule and cause their absorption in a manner similar to that oceur- 
ring under physiological conditions, they may be regarded as related 
to the foreign-body giant cells, but cannot be exactly identified with 
them, inasmuch as they appear also at n distance from hone trabeculin. 
Finally it is to be noted that giant cells are occasionally met with in 
the most various tissues, even in epithelium, without the eause of 
their development being discernible, A tendoncy to the formation of 
giant cells is shown especially by proliferating fatty tissue. 

Tho new blood-vessels of granulation tissue ariso by the formation 
of sprouts from the capillaries in the inflamed region, whose parietal 
cells proliferate with great facility, so that in inflamed tissue the 
endothelia are very often transformed into epithelioid eclls rich in 
protoplasm and with nuclei exhibiting in part karyokinetic figures. 
The sprouting process is as follows: on tho outer surface of 1 enj 
lary a tent-like protoplasmic elevation terminating in a fine fibril 
becomes visible. In its farther development this elevation changes 
to an arch, ending either in a fino free fibril or more rarely in a pro- 
toplasmie club-shaped swelling, or else becomes embedded in a pre- 
viously formed capillary or ina similar protoplasmie arch. Liquo- 
faction beginning either at the point of origin or in the interior of the 
protoplasmic arch changes this from a solid to a hollow structure, 
and sooner or later blood enters it from the mothor capillary. The 
offshoot, at first free from nuclei, receives such later on from the 
eapillary wall, when they increase by. division and scatter through the 
new vessel. After a certain Jength of time the protoplasmic mate- 
rial is divided off according to the distribution of the equidistant 














So far as is known, » new formation x 
occurs only in the manner here peer: 
blood-veasels originate as intercellular ‘the 


which is entered by the blood current, has not been 
controvertible observations. |The livtalogianla 


in support of that statement may be explained, at lea 
the fact that granulation cells apply themselves from 
sprouting vessels so as to strengthen their walls, 

Observations are still lacking as to the transformation 
formed eapillaries into larger blood-vessels, and therefore | 
known from what cells the muscle cells of the media are 
It is probable, however, that they are derived from the 
the afferent and efferent branches, which are sure to enlarge 
increase of the capillary distribution. 

According to what has been stated, the leucocytes of the gy 
tion tissue play no active part either in the new formation of | 
suo or in that of the vessels, but they still form a char: ic 
mont of tho granulation tissue, Their number varies 
the form and the stage of the inflammation and along with ir 
tors may serve for estimating the intensity of the process—in 
words, of the exudation from the blood-vessels. Por instance, 
purating granulations contain, especially in their superficial 
many moro Joucocytes, particularly multinuclear pus corpuscles, 
granulations already covered with epithelium and appro 
end of their development. 'The persisting emigration may ocenr 
from old and from newly formed capillaries. 

Some of the emigrating leucocytes—i.¢., those passing to th 
face of wound, ulcer, and abscess-wall granulations—are 
later lost, desquamated, and disintegrated or east off o 
the leucoeytes remaining in the granulation tissue some 1 
the neighboring tissue and be carried back into eaten 
lymph channels, It is probable that leucocytes may also ii 
directly into tho blood-vessels. Still others perish within 
lutions and become subject to phagocytosis—that is to say, 
taken up by fibroblasts or other tissue cells present in the p 
ing region, such as epithelia, or they may actively reeks 
them. 

‘Tho engulfing of lencocytes by fibroblasts may be ob e 
in early stages of the granulation process—for instance, in swo 
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connective-tissue cells still retaining their original position—and in 
the further course it forms a widespread and easily recognized phe- 
nomenon. Most commonly we find only one leucocyte, usually of the 
multinuclear variety, in the fibroblasts, though several may also be 
taken up gradually by a single cell. 

‘Tt can hardly be doubted that the engulfing of leucocytes by fibro- 
Dlasts represents an act of nutrition, and in favor of this view the fact 
may be cited that appropriate methods of examination will show a 
gradual destruction of the ingested leucocytes, the protoplasm disap- 
pearing first, then the nuclei and their detritus, constituting a diges- 
tion of the cells. Nor is it improbable that the fibroblasts by this 
absorption of nutriment increase their vital energy, so that leucocytes 
acting as food augment the proliferating power, but this view pos- 
sesses merely tho yaluo of an hypothesis, 

When the site of an inflamed focns includes foreign bodies pene- 
trated from without, such as bacteria, or remains of necrotic tissue, 
or red blood corpascles and coagulated masses of exudate, these sub- 
stances may likewise be taken up partly by the emigrated leucocytes, 
partly by the fibroblasts, and the latter may contain leucocytes which 
‘in turn enclose other bodies, like red blood corpuseles or the remains 
of such and flakes of hwmosiderin. 

Tuall these processes, known as phagocytosis, it is not to be denied 
that a certain selection is made in the ingestion of the foreign bodies 
named, Insoluble particles of dust, soot, fragments of coal, cinna- 
bar, ete,, are taken up easily and extensively both by leucocytes 
(microphagi) and by fibroblasts and other proliferated tissue cells 
(macrophagi). Bacteria nre sometimes engulfed by the cells, some- 
times not, and the same forms of bacteria are sometimes found uni- 
formly free, sometimes largely enclosed in cells. The ennse of this 
phenomenon is to be ascribed to the fact that bacteria and their 
products sometimes act on the neighboring mobilo cells negatively, 
sometimes in the sense of a positive chemotaxis. In the former case 
they prevent the approach of the cells, in the latter they attract them, 
In many cases this attraction does not oceur until the bacteria in the 
tissue have become decrepit or inert, when they exert an attractive 
effect on the cells as dead foreign bodies, by means of their pro- 
teins. 

Very readily absorbed, moreover, are fatty degenerative products 
of the tissue, such as aro furnished abundantly by disintegrating 
medullated nerve substance, and leucocytes or fibroblasts may take 
up large quantities of fat globules, so that they change into large 
globular fat-granule cells in which the nucleus is no Jonger recogniz- 
able without staining. Tn inflummation of the brain and spinal cord 


When escaped red blood scles « te 
is mainly the resulting ferruginous yellow and 
granules of hwmosiderin that are taken up b 
ment-granulo cells are formed. The remains 
however, are not as a rule engulfed by the cells. 

‘The substances taken up by phagocytes may 
in the interior of the cell, as is the case with bacteria, 


nently undissolved (coal dust). Some of the cella loa 

bodies continue in the same position for a long period, and 
be transformed into fixed tissue cells while retaining their 
Some also enter the lymph channels and thus carry the: 
substances into lymphatics and lymph glands where 

and subsequently destroyed or, if i i 


external opening is closed in a non-irritating manner by a 


of the grauulations with epithelium. The processes of new: 
and transformation, however, aro not arrested at the same 
continuo for a certain period, and months elapse before 
development is in general the following: the mass of the 
connective tissue increases and elastic fibres are also forme 
the cells become smaller and at the same time diminish in 
Thore is besides « partial obliteration of the previously n 
newly formed vessels which are transformed into connective 

Tho process is similar in the healing of ulcers unless: 
some other factors, such as persisting infection or pa 
ditious at the bottom of the ulcer, During the healing of u 
lands new gland tubules may form within the proliferating 
tious, 

Tho healing of lesions in which the tissues whose i 
been interrapted are pliced in apposition—eg., cicatrizing 
stab, and gunshot ds, lacerations, etc.—is effected by pro 
ing granulations springing from the elefts of the tissue and sy 
rapidly towards the breach of continnit; 
graunlations and the duration of the healing depend, provided 
tion does net oceur, partly upon the nature of the tissue, partly 
the gravity of the lesiou and the quantity of the exudate present 
dofoct and the adjoining tissue. The heuling will be most rapid 

or no demonstrable exudate intervenes between healthy 
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margins, since these may be joined directly by germinal tissue when 
no exudate is to be removed, but even then the time consumed by the 
healing varies considerably according to the nature and the relative 
position of the injured tissues, 

An interposition of exudate between the wound margins and a 
marked infiltration of the tissue with exudate cause a longer duration 
of the inflammatory tissue proliferation, because the exudates, unless 
removed by the lymph and blood, must be replaced by granulation 
tissue, the exudate diminishing in proportion as tho lutter advances, 

In inflammations of serous membranes in which the exudate is 
serous in character the formation of granulations may fail to occur or 
at least may be confined to insignificant dimensions, and the process 
soon terminates with the regeneration of such epithelium as may have 
been lost. Superficial deposits of fibrin that eannot be absorbed de- 
termine a longer duration of the inflammation with a consequent pro- 
liferation of granulations whose extent and bulk naturally vary greatly 
in different cases, The proliferation is characterized in general by 
the fact that it is not confined to tho interior of tho serous mombrane, 
‘but extends to its surface, 80 that granulation tissue projects above it 
and usually penetrates also into the deposited fibrin whieh it gradu- 
ally replaces. ‘The fibroblasts of this germinal tissue are derived from 
the connective-tissue cells. A participation of the superficial epithe- 
lium in the subsequent connective-tissue new formation is assumed by 
different authors (Cornil, Marchand, Borst, and others), but has not 
been positively confirmed by the investigations thus far published. 

For the final result of the inflammatory tissue new formation the 
important points are, aside from the peculiarity of the exuses of the 
inflammation, the quantity and quality of the exudate, the position 
with reference to tho vicinity, and the condition of the epithelium. 
Slight deposits of fibrin that produce no permanent adhesion of oppo- 
site layers of the serosa eanse merely eireumscribed or extensive thick= 
enings of the membrane, which are again covered with epithelium and 
subsequently acquire a white appearance. Voluminous deposits of 
fibrin that glue the layers of the serous membrane together produco 
also more marked connective-tissue proliferations, in the course of 
which the membranes are sometimes connected by cord aud band 
like connective-tissue adhesions, and sometimes are firmly bound 
together over their entire extent, so that the proc known ag an 
adhesiyo inflammation. With close and pormanent apposition of two 
inflamed serous membranos, as is dono when they are joined by 
suture, adhesion may also oceur by granulation tissue without preced- 
ing material interposition of exudate. 

‘The presence in serous cavities of purulent exudates whose absorp- 
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tion is usually slow and often cannot be made complete, lends to the 
formation of granulations covered with pyofibrinous masses on the 
surface of the serous membranes. When this condition lasts for + 
considerable length of time, it results in pronounced indurated thick- 
onings of the serosa, together with adhesions ut points where opp 
site granulating surfaces come in contact. The romains of the pum 
lent masses may in this way be enclosed between thickened callous 
membranes, be shut off from the surroundings, and become inspis 
sated and calcified. 

Pulmonary inflammations characterized mainly by accumulated 
exudates in the air spaces heal by absorption of the exudates and 
regeneration of the epithelium. The recovery is generally 
but proliferations of granulation tissue may occur which cause on the 
one hand a thickening of tho alveolar septa and of the peribronchial 
and perivascular connective tissue, and on the other hand may also 
project directly into the lumina of the alveoli. In this event the 
granulation formation does not differ in principle from plenritie pm 
liferations, and in intraalveolar formation of granulations after croup 
ous pnoumonia the exudate is also replaced by germinal tissue. 

Tho inflammatory tissue proliferations occurring under various 
conditions in the depth of the tissues—in the skin, in muscles, bones, 
glands, nerves, in the brain and spinal cord—progress in a manner 
absolutely identical with the granulation of wounds. In every in 
stance there is a proliferation of the connective-tissue cells associ- 
ated with an emigration of cells from the blood-vessels, and foci 
described as cellular infiltrations are by no means always accumnla- 
tions of leucocytes, but are often trne granulating foci. ‘That under 
such circumstances manifold gross and microscopic appearances are 
presented is readily explained by the differences in the noxious infla- 
ences, by the varying nature of tho tissues, and by the different stages 
in which tho inflammatory diseases come under observation. Tn gen- 
eral it may here also be said that in the beginning the exudative 
processes are most pronounced, while later on the proliferations pre- 
dominate. Still, conditions may obtain which cause a persistence or 
a froquent repetition of the exudative processes, as, for instance, by 
renewed inerease and spread in the tissues of inflammation-producing 
microorganisms. A further complication may also result from the 
structure of the granulation tissue and the connective tissue springing 
from it, since, as stated before, special connective substance (carti- 
Inge, bono, ote.) may develop or the proliferation of granulations may 
‘bo associated with the formation of specific tissues. Thus we find in 
proliferating inflammations of the liver as a rule also a new formation 
of bile ducts or at least of epithelial cell cords, in inflammation of 
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_ muscles a new formation of muscle fibres, in periosteal inflammations 
a new formation of bone or cartilage, in cerebral or spinal inflamma- 
tions a new formation of glia tissue. 

A special and characteristic deviation from the ordinary inflamma- 
tory tissue proliferation occurs when centres of liquefaction and ab- 
_scesses form within the tissue or when the inflammation has caused 
larger necrotic foci. 

j ‘When an abscess has formed, there ensues later on a proliferation 

of granulations at the margin of the liqnefied focus, in a manner 
exactly like that observed in open wounds or ulcers. When the ab- 
scess is small, the pus, the cells of which gradually undergo fatty de- 
generation and disintegration, may be absorbed or be replaced by ger- 
minal tissue, the process healing by cicatrization. When the abscoss 
is larger, it may be diminished by partial absorption and inspissation 
of the pus, but there will be no complete substitution of connective 
tissue; the abscess will be simply encapsulated by granulation and 
connective tissue, the latter constituting the external, the former the 
internal layers—together called abscess membrane—of the enclosing 
wall. Abscesses thus eneapsulated by a membranc may remain 
within the body for years and decades; for instance, in the brain, in 
the liver, in the kidneys, in the lymph glands, or in tho testicle. 
Inspissation and calcification of the contents produce in course of 
time a permanent termination of the disease. On tho other band, 
when the parietal granulations elaborate secretion —e.¢,, in hopatie or 
cerebral abscesses—the encapsulated abscess may also enlarge owing 
to aaymentation of the liquid contents. Moreover, as louy as infec- 
tious microorganisms are present an extension of the inflammation to 
tho neighborhood is not impossible. Finally, tho wall may suppurata 
and rapture. 

Conditions resembling those of abscesses are presented by collee- 
tions of pus in closed mucous canals; for instance, in the uterus with 
impervious external or internal os, or in the Fallopian tubes when 
.their abdominal ostium has been occluded by preceding inflammation 

with consequent adhesion to neighboring structures. Here, too, pus 
sacs form which may persist for years, enlarge by secretion from the 
wall, set up inflammation in the vicinity, and occasionally rupture. 
When considerable tissue necroses have developed, there are 
formed at the limit between the living and dead matorial an inflam- 
mation and a proliferation of granulations which produce a detach- 
ment, a sequestration of the dead from the living tissue; sometimes, 
Wegivieding Acithaetlolory. of ‘a ‘prooas, chieily by aappumtico, 
sometimes mainly by proliferating granulations. Soft tissues may 
I be dissolved by the two processes, but bone substance resists the sup- 
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purative process and can be made to dissolve only by living tissu. 
When this occurs, multinuclear cells, so-called osteoclasts, usually 
appear near the liquefying bone. 

When the detached necrotic tissue—ie., the sequestram—ties at 
the surface, it is cast off by the organism, an ulcer remaining which 
is more or less completely closed by proliferating 
Necrotic foci developing in the interior of the tissues are absorbed in 
the course of time when this is possible and are replaced by granula- 
tion and connective tissne. Larger necrotic masses that are resistant 
to absorption are encapsulated by connective tissue, the unabsorbed 
remnant not rarely becoming calcified. 

When dead tissue undergoes simple liquefaction without being 
replaced by cicatricial tissue, as happens, for instanee, not nacom- 
monly in the brain, the result is a eyst—i.e., a cavity filled with finid 
and limited by a wall. 

Tn the case of bone necroses incapable of absorption the encap- 
sulating membrane, being derived from the periosteum or the bone 
marrow, usually forms bone that firmly encloses the sequestrum ina 
ease, The interior of the cavity as a rule contains, besides the osse- 
ons sequestrum, some pus, so that it represents an encapsulated 
abscess enclosing a necrotic piece of tissue. 


The Significance of Inflammation. 


Tf wo define nn inflammation as a tissue degeneration associated 
with pathological exadations, in the course of which proliferative 
processes likewise ocenr, we can regard it a8 nothing else than a path- 
ological state of the tissue whose peculiarity is due on the one hand 
to the special effect of the cause producing the inflammation and on 
the other land to the vital qualities of the affected tissue. 

Daring the lust decades various authors have discussed the ques- 
tion whether inflammation is an appropriate process. ‘Leber main- 
tins that all processes connected with inflammation bear the character 
of appropriateness. He assumes that the action of external nome 
incites certain vital activities of the organism, which serve in the 
defence against the former and in the removal of their sequelie He 
looks upon inflammation, therefore, as a struggle of the tissues and 
organs of the body against the effect of noxious substances, particu- 
larly against parasitic intruders, Noumann endeavors to comprise 
under the term inflammation all the phenomena developing locally 
after pri ions and tending to the healing of these lesions. He 
distinguishes, as stated above, a primary effect which is directly pro- 

kt duced by the cause of the inflammation, secondary disturbances rep- 
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to say, processes which again remove the primary effect and the 
disturbances, According to him, the phenomena occurring 
tissue lesions, despite their extreme variety and multiplicity, 
governed by a general principle: “For it is unquestionably true 
for many cases that they take a course which seems to answer best for 
the purpose assumed, namely, the restoration of tissue continuity, 
and that they adapt themselves to the causes of inflammation ina 
manner resembling that by which the digestive activity of the intes- 
tinal canal is modified by the composition of the ingested food." 
Metchnikoff goes much farther in that he, without regard to those 
morbid vital phenomena recognized of old as the characteristics of 
inflammation, identifies inflammation with phagocytosis, and inter- 
prets this phagocytosis as a struggle of the organism against external 
nox, especially against infections. Metchnikoff's presentation did 
not remain without some influence upon the interpretation applied to 
inflammatory processes, particularly those occurring in the course of 
infections, and there has been no lack of authors who havo defended 
the theory of the phagocytic straggle. Nevertheless, this doctrino is 
in every way erroneous, both because the actual conditions do not 
correspond to it and because the vital processes here in question have 
been falsely interpreted; in other words, because it no longer rests 
on the foundation of a naturalistic view of the processes of life. 

Tn the first place, phagocytosis is a phenomenon which oceurs by 
no means in every inflammation; on the contrary, it is entirely absent 
in numerons typical inflammatory processes. Accordingly it eannot 
by regarded as an essential and characteristic part of inflammation, 
and if Metchnikoff identifies phagocytosis with inflammation he 
applies this term to vital processes which in no way correspond to 
what hitherto has baen described as inflammation. 

Phagocytosis is a process which has long been known. Tt lias 
been a familiar fact for decades that not only the motile cells of pro- 
tozoa, but also the motile cells of the moro highly organized multicel- 
Jular animals may take up in their protoplasm swall particles. In 
the year 1875 I described at length the phenomena of phagocytosis 
oeenrring in inflammatory proliferating granulations, in particnlar 
the ingestion and destruction of leucocytes by fibroblasts. Tn gen- 
eral, phagocytosis has been interpreted as an act of nutrition, that is 
to say, a8 an attempt of the cells to feed themselves with these par- 
ticles, and it is beyond question that the process is to be regarded in 
this light, even when the ingeated aubstance ix of no use to the cell 
or is indigestible and perhaps also injurious. Metchnikoff, who has 
occupied himself with this subject since 1882, has infused into these 
















vital bmypsronehapsies rcs = mainly because he has traced 
them in infectious diseases. Such an interprotation lacks every si- 
entific foundation. When motile tissue cells in the course of an in 
flammation take up fat droplets, flakes of hamosiderin, particles of 
dust, ete., it is impossible to understand how this can be interpreted 
asa struggle which presupposes an opponent, ‘His idea appears more 
reasonable when we speak of a struggle of the tissue cells with bac 
teria, in which case, indeed, the interests of two modes of life are in 
collision. Still, even here the comparison of this collision to a strag- 
gle between two opponents can at most lay claim to being a poctical 
description, but not a naturalistic view of a vital process. In such 
‘a case there is no question of a purposive struggle of two individual: 
with each other. All the processes observed in this connection are 
solely vital manifestations necessarily resulting from the living quali- 
ties of the respective cells and microorganisms. In ameboid galls 
external influences, dissolved chemical substances, and contact with 
solid bodies produce movements of the protoplasm which may lead 
to the incorporation of small corpuscular elements. Phagocytosis in 
infections disenses, however, presupposes that the motile cells are 
stimulated by the above-named influences to migrate towards the bac 
teria and to ingest them, These influences emanate from the bacteria 
themselves and must be of such a nature as to stimulate the phago- 
ertes to the act of phagocytosis. In what the supposed straggle is to 
consist iu this process does not appear. At most we could speak of a 
strugele if the bacteria exerted such an influence on the neighborhood 
as to prevent the phagocytes from approaching and engulfing them, 
but even then it is impossible to attribute to the participants an actaf 
the will, a definite purpose necessary to a contest; on the contrary, 
wo are forced to assume that it is nothing but the quajities of the 
bacteria which bring it about that the cells are not incited to phago- 
eytosis or else are hindered in making the change of shape necessary 
for it, 

If after what has been set forth above inflammation cannot be 
with phagocytosis, and the latter cannot be regarded ns the 
ation of a struygle, then the further corollary that phago- 

cytosia is always something appropriate and useful for the organism 

is an unjustifiable assumption. When the cells take up, kill, and 
destroy vigorous bacteria capable of multiplication, the usefulness of 
the process appears unquestionable. When bacteria which have been 
weakened or killed by other means in the organism are then com- 
pletely destroyed by phagecytosis, the value of the latter may be dis- 
puted. When tho bacteria find in the cells a suitable place for multi- 
» plication or are carried away by wandering cells without being killed, 
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the phagocytosis bears the character of a noxious process and 
no appropriateness can be granted to it. 
But what about the remaining processes occurring in the conrae 
an inflammation? Can we ascribe appropriateness to them? 
‘Leber, Neumann, and others think so, but an objective consideration 
of the inflammatory process shows that a positive appropriateness for 
all cases is out of the question. Such an assumption is wide of the 
mark, and would presuppose the presence of an appropriate and pur- 
posively acting natural healing power for the substantiation of which 
‘no ressons can be adduced. An absolute appropriateness might be 
most readily ascribed to the regenerative processes following after 
inflammatory tissue lesions, but these tissue proliferations do not 
appear in all inflammations, nor are they always of use to the indi- 
‘vidual in question; besides, their occurrence is not governed by the 
laws of appropriateness, but is merely the necessary consequence of 
the vital qualities of the tissues which under certain conditious have 
the power of producing new cells and new tissues, Whether or not 
this production leads to something useful depends not only upon the 
respective cell, but also upon the state of the surrounding structures 
and to a considerable extent upon the nature and variety of the cause 
of the inflammation. All the other vital phenomena manifested in 
the course of an inflammation, the tissue degeneration and the patho- 
logical exudations, owe their peculiarities in part to the qualities of 
the noxious agent, in part to the qualities of the affected tissues. 
What « difference there is in the course of an inflammation when in- 
fections are present which produce Tocal inflammations! Staphylo- 
coceus pyogenes aureus and streptococcus pyogenes cause mostly 
suppuration, but on mucous membranes and in the lung also cronpous 
inflammations, For tho typhoid bacillus necrosing inflammations of 
definite portions of tha intestinal wall and eventually also of the mes- 
enteric lymph glands are characteristic. The tubercle bacillus ives 
rise to proliferating granulations which terminate partly in caseation, 
partly in induration. In lepra cascation is absent in the granulating 
foci. In actinomycosis suppuration is associated with extensive tis- 
sue indurations. All these typically recurring peculiarities of the 
respective inflammatory process ara not determined by reasons of 
appropriateness, but represent phenomena resulting of necessity from 
the qualities of the cause of the inflammation in its action on the 
affected tissue. An appropriatencss could bo granted to them only if 
it were possible to demonstrate that the resulting processes are in all 
cases especially apt to prevent the morbific agents from spreading 
and to kill them, 
‘The attempt has been made to furnish this demonstration, It has 
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been asserted that in these processes a phagocytosis occurs by 
which the bacterin are killed; further, that the accumulating cll 
masses form a wall around the bacteria which mechanically pre 
yont their spread; finally, that the cells seerete bactericidal sub- 
stances and antitoxins that kill the bacteria or render their produets 
harmless, ete. 
Tt is not to be questioned that all the processes named 

occur and may exert a fayorable dnfluence upon the disease; but it 
does not follow that this is always the case, nor that these processes: 
constitute the most important or the most appropriate measures for 
the protection of the organism against the infection in question, 
Bacteria often perish in the body without the aid of inflammatory 
processes, and in inflammations following after infectious the destrac 
tion of tho bacteria does not always occur at the point of the inflam- 
matory cell accumulation. We may observe, as stated before, that 
exudate cells or proliferated tissue cells transport bacteria through 
the body, and there are microbes (lepra bacilli) that find in the cells 
a suitable soil for their development and multiply in them. There 
fore the cell accumulations in infectious inflammations cannot in every 
caso bo regarded in tho same light, but their importance must be 
determined for each kind of infection, and at the game time it must 
bo borne in mind that their importance varies according to the gravity 
aud the location of the infection, When in infectious catarrhs the 
cells migrating to the surface remove the bacteria, this may exert a 
fuyorublo influence upon the course of the disease, but this cannot be 
snid of the necumulation of pus corpuscles in the larger body cari- 
iu the tissue parenchytmoa, etc., or would be true only if it had 
been demonstrated that the cells cause the death of the bacteria. 
Still moro doubtful is the value of the serous, fibrinous, and hemor 
rhagic exudates and of the tissue degenerations, Liquid transuda- 
tions on the surface of mucous membranes may occasionally wash 
away tho inflammation producers and weaken their effect. Collec- 
tions of fluid in the body cavities or in the ventricles of the brain 
cannot serve this purpose, but on the contrary often act injuriously 
upon the neighboring organs, Not rarely, too, they furnish a fertile 
field for the multiplication of noxious microorganisms, both those 
aoting from the first in the production of the process and those 
secondarily superadded. Tibrinous and cellular exudates in the lung 
impair its function, often to the point of insufficiency. Croupons 
exudates in the pharynx and tho air passages interfere with deglu- 
tition and respiration and form, besides, a favorable medium for the 
dovelopment of bacteria. No appropriate character can be ascribed 
to the partial destruction of the epithelium of the mucosa and of the 








,, the process is indeed a salutary one, but only in so far as the 
ney is still able to perform such excretory function. With the 
it of degenerations of the glandular parenchyma and with the 

nee of pathological exudates from the glomeruli or from 
the interstitial capillaries an impairment of the renal fanetion is 
brought about that can be of no use whatever. Every inflammation 
of the liver, of the muscles, or of the heart which injures the specific 
parenchyma also damages the function of the organ, while no salutary 
phenomenon is to be recognized either in the tissue degeneration or 
in the exndates. 

From the examples here enumerated, which could be increased 
ad libitum, it is made sufficiently clear that in the course of inflamma- 
tions many phenomena occur which are without any use whatever. 
‘This remark applies not only to the tissue lesions immediately due to 
the inflammation, but also to the alterations following it secondarily, 
to the so-called reaction of the organism to the noxious influence. 
‘The teleological mechanics of organized beings formulated hy Piliger, 
according to which the causo of a want at the same time furnishes the 
canso of its satisfaction, do not apply to pathological processes such 
as charactorize inflammation, There is no appropriate aud purposive 
vital or natural healing power which in the various tissue les 
always capable of evoking the suitable counteraction, The clex 

ii upon by the lesion respond to the latter 

ies Whose form and effect are founded in 

the organization and the vital qualities of the tissues involved, but 
are not determined by reasons of appropriateness. Accordingly the 
question, Is appropriateness to be ascribed to inflammation? is not 
‘one that can bo answered in a general way, because nothing is to be 
said about it that would apply throughout, In tho course of the 
inflammation inappropriate and appropriate vital phenomena ulter- 
nate, and a certain process, auch as, for instance, the emigration of 
leucocytes or the proliferation of the tissue cells, has not always tho 
same value during the inflammatory disease in question. 
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History. 


‘Tue history of erysipelas and our knowledge of it represents, in a 
degree, the history of medical science itself. It shows, at the same 
time, the development of medicine from its earliest stages up to the 
present. Medicine had to cease to be an art and become a science 
before any progress in the knowledge of infectious diseases generally, 
and erysipelas especially, could be made, Hippocrates (460 to 877 
u.c.) was nearly as well acquainted with this disease as were the 
moderns up to the middle of this century, This, at least, is true so 
far as the clinical symptoms, diagnosis, epidemiology, and treatment 
are concerned, though in earlier times doubtless some other diseases 
of similar character were confounded with it. Hippocrates, in his 
“Epidemics,” Book ILL, describes an epidemic of erysipelas so well 
that we aro able to recognize the disease in all its differont stages as 
we know them to-day. Celsus also describes a typical disease com- 
plicating wounds or making its appearance apparently as an idio~ 
pathic disease, and though the treatment he prescribes sounds strange 
enongh, it sarely is just as scientific as that of a thousand years later, 
and most probably just as effective as all the countless other remedies 
employed up to recent years, to the time when methodical treatment 
by means of antistreptococens serum Was sugyest For those who 
are interested in the history of medicine, I here insert a translation 
of a typical paragraph of Celsus’ treatise on “ Es iF 
“That affection, which I stated to be called ¢y 
not only supervenes upon a wound, but occurs without one, and some- 
times carries with it considerable danger, especially if it fix itself near 
the neck or head. If the strength permit, it will be expedient to let 
blood; the next measure is to apply poultices, at once repressing and 
refrigerating; particularly ceruse with the juice of nightshade, or 
Cimolian chalk mixed up with rainwater, or flour incorporated with 
the same, to which may be added eypress, or if the part be tender, 
lentils. Whatever is employed should be covered with a beet-leaf and 
laid upow a piece of linen rag moistened with water. If refrigerants 
not sufficiently efficacious nlone, a mixture is to be made as fol- 



























lows: of eulphur py ke cy emieteaeed saffron, of each. 
those aré to be triturated together wistheae, axe aoe 


putrescency, and it advances and spreads, m 

are necessary. Tf these fail to subdue the m. 

be cauterived until moisture no longer flows 

when burnt becomes dry, After the 

such applications are to be used as 

eschars as the Greeks call them, 

ulcer must be eleansed, and that preferably by honey and 
although it may also be deterged by other medicines 

ing suppurating surfaces, and healed by the same method." 

Galen was the last author of that time who described erpsipelas 

accurately, but his followers lost themselves in elaborate speculations 
us to the nature of the disease; and this state practically existed up 
to Schwann’s time. The prominent leeches of the sixteenth and sev 
entcenth centuries believed that the genesis of erysipelas was accom 
plished through tho agency of the bile (bilious erysipelas). Choleric 
and full-blooded individuals were specially susceptible. Some Re 
sicians differentiated two forme of the disease, one in connection with 
the bile and the second in connection with the blood. The Intier 
offered a better prognosis than the former, and was observed at times 
when an envanomed air prevailed. 
‘This conception of the disease remained until the beginning of 
the present century, when the reports of epidemic erysipelas were 
of more va They were, at least, exact reports of facts well de 
scribed, and not mere speculations as to the etiology with fantastic 
prescriptions for treatment of a diseaso which scorned all therapeutic 
efforts as futile so long as its real etiology was unknown. 

Those outbreaks which occurred in all forms, from the mildest te 


To the y above. ». stands for pondo, which is an indeclinable word, and whe 
joined with numbers signifies libra or m pound; when with other weights, Hitasds 
for no more than pondus or weight ia general, X is the denarius mark, | 
contained originally ten asses. This by the copiers has been often comt 
with X, denotiug the number of ten denarii; so that after all the pales of | 
and commentators the proportions of the ingredients In several compositio | 
to have been lrrecoverably lost. For this reason I suppose the later edite | 
thought fit to replace the sign with the ordinary nstorisk. One denarius me 
sextants == three scruples. The above prescription would read thus: of « 
one douarius, ceruse aud saffron, of each twelve and a half denarit. 
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most malignant types, between 1830 and 1860, at different places 
Europe (Scotland, Denmark, Germany) and in North America, 
interesting. I may state here that the first epidemic 
erysipelas in the United States did not occur in 1843, as is gen- 
believed, but that the epidemic of smallpox in 1699 was 
by erysipelas, as Haser, in his “History of Epidemic 
\bundantly proves. European, and especially German 
ture, which treats of other epidemics very fully, seems to have 
but little notice of those in the United States. Among the re- 
ts of American physicians, those of Drake, Peebles, Shipman, G. 
n, Charles Hall, G. Dexter, and others deserve special notice. 
eo aS tho first traces of a pandemic—especially of the so-called 
q —in Canada, in tho year 1841, whence the affection 
ipread over the whole territory of the United States, mostly towards 
the southwest. The intensity and extent of this so-called typhoid 
‘erysipelas varied greatly, Sometimes the disease occurred more or 
less generally in a particular locality, while at other times the cases 
ere only sporadic, or wore restricted to hospitals. Drake, in his 
excellent treatise, describes the course of the epidemic thus: 
“After having started in the winter of 1826 in Burlington, Vt., in 
in Ogdensburg, N. Y., in the spring of 1833 and winter of 1836 
in St. Clairsville, the general outbreak of the great scourge occurred 
in 1841, when the affection first manifested itself in Canada. Thence 
it came in the following year to New York and Vermont, and at the 
same time to Indiana. The winter of 1842-43 brought it to Missouri 
and Ohio, and in the winter of 1843-44 the epidemic reached its 
height and largest distribution in Canada, Wisconsin, New York, 
Indiana, Illinois, Kentucky, Tennessee, and Mississippi, while the 
following spring showed only Missouri, Alabama, Tennessee, and 
‘New York infected. Tn the latter States the epidemic slowly died 
out until 1849, so that in the winter of 1849-50 we find reports only 
from Vicksburg, New Orleans, and a few other places. Tho spread 
_ of the disease was from northeast to southwest, through fifteen degroes 
of latitude; many places in the infected region remained entirely free 
from the contagion." 
Wo must not forget, however, that 4 number of the highest author- 
ities do not believe in the erysipelatous character of the epidemic 
just mentioned. Mon like Hirsch and von Volkmann have grave 
doubts whether » good many of these cases were not more of a diph- 
theritic nature than truly erysipelatous. We must bear in d that 
those who observed this epidemic had to base their diagnosis entirely 
on the clinical symptoms, and did not have the absolute bacteriologi- 
eal proof of its nature, so easily accessible nowadays to any student 
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of medicine. Therefore, with all respect to the great abilities of 
the above-mentioned authorities, we have to leave in doubt whether 
some other diseases, especially diphtheria and dysentery, were not 
confounded with erysipelas, thongh it is beyond question that, even 
if this were true, in a great many cases these diseases were compli- 
cated by erysipelas. It is only fair to add that Tillmanns, in his 
admirable treatise on erysipelas, is all but convinced of the traly — 
erysipelatous character of this most interesting epidemic, which is 
unparalleled in medical history. 


Btiology. 


While in former times the clinical features and epidemic char 
acter of disease excited the special interest of physicians, the question 
of the causative agent (the contagium vivum) has come into prominencs 
since the beginning of the bacteriological tendeney in medicine, As ] 
has been the case with most of the infectious diseases, the bacterio- 
logical investigation of erysipelas has also been crowned with sucoms. 
Its microbic nature was made probable by the discovery of coc 
found in the ekin, lymph, and blood of patients with this disess, | 


Bacremowocy, 


Nepven (1870) was the first to describe cocci found in the blood of 
erysipelas patients. Whether these cocci really were the true erysip- 
elas cocci remains doubtful, as the latter are to be found in the blood, 
if at all, only exceptionally, Later on, Volkmann, Wilde, Orth, vou 
Recklinghausen, Billroth, Ehrlich, Luckomsky, Klebs, Tillmanns, 
and M, Wolff also described the cocci; but this was during the period 
from 1870 to 1880, when our modern ideas about the etiology of dis- 
eases had gained ground, though an absolute result was unattainable 
with the methods of examination then in existence. The reason why 
wo could not get beyond the probability that microbes which we sar 
were roully the speeifie agents of erysipelas, was that the direct 
was still wanting. The latter was not possible until Koch’s grest 
discovery of 1 solid, transparent nutrient cultare medinm and the 
modern development of bacteriological technique, permitting the 
differentintion of various bacteria and their cultivation im pure cal 
tures which could be used for experiments on animals,  Aftor thir 
was established, it was Fehleisen who described, in 1882 and 18 
his streptococens crysipelatis, as the specific cause of the disease | 
question. This was proved beyond any reasonable doubt, as he cou 
fulfil the threo particular demands of Koch's doctrine. He found + 
microbe constantly in the Lymphatic system of an erysipelatons aret 
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; he could cultivate this in pure cultures outside of the haman 
; and, lastly, he could produce erysipelas by inoculations with 
not only in animals, but also, what is vastly more important 
conclusive, in man. 
The exposition of the etiology of crysipelas is very simple and 
short, if we admit the modern point of view, and accept what the 
whole scientific world has accepted. The definition may be condensed. 
one short sentence: Hrysipelas in man is caused by the action of 
the chain coceus, identical with streptococeus pyogenes, which causes 
suppuration in various parts of the body, from a simple abscess of the 
skin to fatal peritonitis, and which may also be the cause of septicemia 
without suppuration, 

We have to assumo that this difference of action of the cocei upon 
the human tissue depends upon the locality where the bacteria enter 
and propagate, as well as upon the degree of virulence of the miero- 
organisms, and the varying power of resistauce of the body attacked. 

Formerly the streptococei found in erysipelas, in suppuration, in 
septicawmia, in puerperal fever, and in other inflammations, were taken 
for different species, and described as specific causative agents of 
the disenses named. Various anthors thought that they had found 
certain constant differences of species. ‘This opinion was bucked by 
those who held to a pure pathological and anatomical standpoint in 
bacteriology, who called attention to the hoterogeneons processes 
caused by streptococci. They assumed that one species of streptococ- 
ena could produce only erysipelas, another only suppuration, a third 
only sepsis, and so on; bat this opinion has now been practically 
abandoned. Most bacteriologists maintain that the cocei forming 
long chains, which are found in the different streptococeal affections 
of man, belong to one species, for whieh Fluegye proposes the name 

coceus paihogenes longus. The identity of those different cveei 
‘has been proved by careful experiments on animals, exact bucterio~ 
Jogical examinations, and observations of streptococcal infections in 
man, 

Tho streptococei are cocci of spherical form, without independent 
‘movement, about 1» in diameter, larger than the staphylococcus, and 
-eaily stained after Gram's method, It is characteristic, further, of 
this species of cocci to divide continually in the same direction, and 
to form chains of eight or ten or twenty and more links; frequently 
the chains are united in fine loops to form Jarger masses, Tesides 
this chain form wa also find the microorganisms occurring aa diplo- 
cocci. Then they cannot be differentiated from other pus cocei, such 
as staphylococci, until cultares aro mado. Sometimes wo find ina 
chain a few cells larger than tho others. Such lurger elements are 





























especially frequen. in older cultures, and are to be considered as 
forms of involution. 

Nutrient gelatin plates axe poorly adapted for the culture of strep- 

tococei. They grow on them bat slowly, and form 
hee, only after several days round granular colonies 
Na which are yellowish-brown when examined under 
a weak power, do not liquefy the gelatin, and never 

Tra, 10.—Btreptecocs! grow to a lange size. 
ea ns Agar also is not a good nutrient for stropto- 
High magnifying cocci, but we see after twenty-four hours grayish- 
aie al ceraal, White transparent or translucent dises, about 1mm, 
in diameter, which appear under a magnification 
of thirty to a hundred diameters as colorleas masses forming a net- 
work of fine loops and meshes. The colonies are a little more tnr- 

bid and opaque. 

Ou solidified blood serum, the streptococcus grows about the same 
as in other nutrient media. On potato, it does not seem to grow at 
all. It is of importance to sco that the culture medium is slightly 
alkuline, 

Tu cultures of the cocci grown in bouillon, decided differences are 
possible. Some streptococci cloud the bouillon evenly, with others 
white flakes and crumbs grow out from the diffused cloudiness and 
full to the bottom, while the bouillon above becomes clear again. In 
most cases the nutrient bouillon is absolutely clear after twenty-four 
hours. The cocci are united into fakes which adhere to the sides of 
the glass or accumulate at the bottom. 

Tho streptococci are quite resistant to external influences, such ss 
disinfection, exsiceation, and the like, Desiccated eultures usnally 
remain viable for a longer time than cultures in humid or liquid 
media, for instance bouillon, in which they die after from five to ten 
days. To keep streptococci under the best possible preservation of 
virulence, it is best to use. gelatin stab cultures, transferred every five 
days, and to keep the same ina dark iee-chest, 

Mnrmorok found that the virulence, which usally decraesol is: 
cultures very rapidly, is maintained best in a mixture of one part 
weak bouillon to two parts ascitic or pleuritic fluid, or blood seram 
from man, horso, or mulo, 

After several days’ growth of the streptoccoci on so 
media, nei formed; that is, we are able to prove a air 
the alkalescence of the medium. Possibly the speedy des 
cultures is explained by this phenomenon. 

Tn man the streptococcus creates, besides erysipelas, a na 
local and general diseases, Clinically, the fever curve is os. 














a1 
forming a jagged line, with deep and steep interrup- 
morning 


simply with the microscope, 

It is then sufficient to make 

smear preparations on a cover- 

glass, treated with diluted 

‘Ziehl's fluid or with methy- 

lene blue. To find the cocci 

microscopically in tissue, it 

is best to stain the sections 

with Kuehne's preparation, or 

aftr Pie's universal moth ioe Sin sono 

|. Whenever itis not possi- the spleco of @ mouse, ‘The animal 

Ho to employ the microscopi- fmt tla smamgyenm, tytn vier pan 
cal proof, we may demonstrate ot the teld we seo the ¥ Tike mode of diviaien 
fhe cocci by cultures on i atm msn Jo atin The 
clined Lifference in the alze of the parts of chains Is 
or iso ak rerrepen very clear, After, eb.) 

from human erysipelas, Fehleisen recommends the excision of a small 
piece of skin from the well-defined edge of an erysipelas marginatum, 
and to put the same in a test 
tube with nutritive gelatin. 
The tube is kept for two 
hours at 40° €., so that the 
gelatin is liquefied and comes 
into close contact with the 
piece of skin; it is then left for 
atime at a temperature of 20 
C., and the contents are finally 
poured into a Petri flask, 

‘To find the eoeci in the 
blood of septic patients, micro- 
seopical examination of the 

: blood ix never sullicient, bub 
= 2 cultures are always necessary, 
Miagedd see anak culure fom tis maine and oven then large quantities 
‘cane of osllulits pedis, The mest-iike apposition, of hlood have to be dissemi- 


expecially at the if the etmall colonies, le 
‘Samewtiti tater lide "nated (Petrusehky). Another 











method is to tal ha tha peleah eee under aseptic precautions, from 10 
to 20 c.c. of blooa wad to inject « part of tho same into the paritoneum: 
of a mouse. If tho injected streptococci are not virulent, the injection 

special In the other case, the mouse 
dies at the end of from twenty-four hours to a few days. The most 
important symptoms of the animals are agglutinated eyes, swelling of 
the glands, putrid peritonitis, enlargement of the spleen (which 
dotted with a smaller or larger number of yellow spots), of the liver, 
sod lof Che kidneys} le prope ane also ieee analy 





"perat 
Defervescauce No, 2, Temperature carve in & case of orysipelas with res 
rence after [ransient deferrescanen, 


organs, An exact anatomical and pathological examination reganling 
the streptococcal infection of mice has been made by Singer and de 
scribed in hia dissertation. 

As is well known, blisters on the skin are very frequently formed 
ysipelas, which are filled with a clear serous fluid. Although it 
seen as though we might easily obtain streptococci of erysjpelas from 
these: blisters, they usually yield a very poor crop. Nearly without 
exception this fluid is sterile, if the skin and the instraments nsed am 
absolutely sterile. This has been proved by Fehleisen and others. 

‘The latest and most important proofs of the etiological rile of the 
streptococcus are the successful experiments to produce 
in man and avimals, by transferring pure cultures of the coc. 
Fehloisen has inoculated men with streptococci which he obtained 
from the erysipelas of man, and which he had transferred se ~ 
and more times from one nutritive gelatin to another, ‘This 
tion caused typical erysipelas. The experiments were per 
on patients suffering with inoperable malignant tumors, si 
lupus, carcinoma, and sarcoma, and were justified by the expe 
_that certain of these tumors improve, or even disappear entirel 

mtiont has acquired erysipelas accidentally. 
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influences of all kinds. Tf the face were examined daily with 

ing glass, there would always be found lesions of the skin 
enough for the invasion of the poison, Besides, a yreat many 
of erysipelas of the face represent a continuation of an ery- 

elas existing in the mucous membranes of the cavities of the head, 
of the nose. This 










ntly into consideration by 
advocates of the sponta- 
genesis of erysipelus. 
t this erysipelas of the 
mucous membranes of the 
is also not spontaneous 
a matter of course, easy 
L to understand if it be 
ibered how many persons 
tho habit of boring the <0 
into the nose, which "2 Sree baa ei 

e most frequent source of 
erysipelas of the face. Furthermore, it mast be considered that ery- 
sipelas does not necessarily start or make its appearance at the point 
where tho lesion of the integument exists. It quite frequently shows 
If at a certain distance, the virus wandering through the lym- 
duets until it finnlly becomes arrested. How easily these frst 
ions, the place of entrance, may be overlooked, everybody kuows 
has the opportunity to observe other septic infections of a 
Jegmonous character. We see every day most severe phlegmons 
rt from a little scratch, such, for instance, as butchers get from 
ing meat and bones. The cause of infection is clear enough 
ere, though very often we are hardly able to find the primary lesion, 
It frequently is healed up in from twenty-four to thirty-six hours, iu 
jite of the infectious character of the disease, which is severe enough 
infect other more remote parts, or even tha whola system. Or, to 
ck out another instance, we very often observe the so-called idio- 
c bubo in the groin, an adenitis which has its cause ina badly 
corn of tho toe, or in aslight soreness of the toos produced by 

perid eating feet). 

q ‘Kruse, i in Fliigge's “ Mikroorganismon,” says: “The streptococei 
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-Erysipelas in coincidence with internal diseases, acute as well as 
ronie— as, for instance, typhoid fever, variola, varicella, intermittent 

pneumonia, Bright's disease, cirrhosis, heart disease, intes- 
disorders, ete.—was formerly of especial etiological interest, 
ith our present idea of erysipelas, we can hardly understand that 
ch excellent observers as those who described these cases were not 
to keep the two diseases apart, since they had nothing whatsoever 
with each other, This is one of the great results of our modern 
dy of the etiology of diseases, that we know exactly tho symptoms 
can be produced by a specific disease, and can differentiate 
coincident symptoms which have nothing to do with the original 
dy, and can ascribe them to their proper causes. Tt cannot sur- 
us to-day that out of one hundred or one hundred and fifty 
nts with typhoid fever, some of whom will have bedsores, one 
d develop the symptoms of erysipelas, starting, of course, from 
ulcer; and we should never think of constructing a complicated 
nation of this phenomenon. There is quite an extensive litera- 
with exact statistics, upon the concurrence of erysipelas with 
phoid fever and relapsing fever, which is entirely without value for 
‘We cannot be surprised either to find reports of erysipelas start- 
from the point of administration of a hypodermic injection done 
hont the necessary aseptic precautions, since that is really a true 
iological inoculation experiment in man, 
It is hardly necessary to go through the other diseases montioned 
b which may occur with erysipelas; but it seems to me that one 
should not be omitted, and that is, the connection of crysipelas 
puerperal fever. Ibis sufficient to mention the names of Thgleby, 
inson, Levergood, Clarke, Storrs, Simpson, Graves, Minor, 
cks Bird, Kneeland, Elkington, Hodge, Wilson, Spencer Wells, 
Tilbury Fox, Nunneley, Trousseau, Masson, Hadry, Vir- 
ow, Hirsch, Rust, and a great many others, to show what able 
u ties have directed their attention to this combination. 
It is somewhat remarkable that is only within the present century 
the identity of erysipelas with some forms of puerporal fever has 
n accepted, since it is obvious that the puorperinm is especially: 
e to erysipelatons infection, if we only think of all the lesions, 
ti 8, and abrasions on the labia, in the vaxina, and at the cervix 
and especially of the large wound in the uterus itself at the inser- 
ofthe placenta, The close relations which are said to exist between 
ipelas and puerperal fever may be formulated thus: Whenever 
conditions in hospitals, lying-in hospitals, ete., are such that we 
‘epidemics of puerperal fever, there is just as much chance for 
ipelas as for any other wound complications, so-called puerperal 





confinement must know that she or he is alone responsible for it, if 
in charge of the case from the beginning. If nurses or physicians 
who have treated cases of erysipelas cannot avoid attending to con- 
finements, they must be aware of the danger to their patients, and 
therefore should disinfect their hands, clothes, ete., as rigidly as pos — 
sible. We shall discuss these points more in detail in the section on 
prophylaxis, In all reports of hospital epidemics of erysipelas and — 
puerperal fever we find a ready explanation of the occurrence in con 
tact infection; and that we are right in this explanation is shown by _ 
the fact that we know how to avoid such epidemics to-day. | 

Tt can be of but little interest to us to follow studies about the 
oceurrenco and distribution of erysipelas, the influence of climate, 
season, weather, ete. It is enough to say that erysipelas can and 
does oceur anywhere on the face of the earth, and at any time 
Surely, of just as little importance is the question of race, sex, and 
constitution, 

In regurd to the different parts of the body where erysipelas most 
freqnently occurs, Bardeleben says that there are twenty cases of ery- 
sipelas of the head to one on other portions af the body, This is 
exsily explained when we remember that, in the first place, the tender 
skin of the face is most exposed to injuries, and, in the second place, 
the scalp is tho most difficult part of the body to clean. This is 
doubtless the reason why erysipelas used to be especially dreaded, 
and of snch frequent occurrence, after injuries of the scalp. 

Hardly anything remains to be said concerning epidemics and 
endemies of erysipelas. There is nothing mysterious about them, if 
we look at them from our point of view. Infection through the air 
lias occurred only iu the rarest eases, if ever, while the mode of 
transportation of the virns is clearly by means of contact; first, by 
immediate contaion throngh the hands of a patient suffering with 
erysipelas, or of those uttending him; next, the surroundings *~ 
patient, a8 clothes, bedding, furniture, carpets, curtains, ete., th 
contact infection become bearers of the virus, which is th: 
this intermediate link communicated either directly or indi 
to other persons. To avoid endemica in hospitals, it is not 
desirable but imperative to have everything prepared to isola! 
sipelatous patients entirely, which means to have ready for « 
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only an entirely secluded pavilion or ward, but also separate 
ans, nurses, ete. Several large modern hospitals, for instance 
new Hospital at Hamburg-Eppendorf, havo created the position 
so-called septic assistant, who, with his own staff of head nurse 
nurses, has entire charge of all septic cases, as of phlegmons, 
ene, erysipelas, etc. All the necessary operations ure performed 
special operating-room in the septic ward, and the medical at- 
is excluded from assisting at, or witnessing Inparotomies, 
these cireumstances, with the necessary care, an endemic in 
+h a hospital is next to impossible. Not only this, but the general 
ults of operations are much better, because the assistants are not 
xposed to infection from poisonous material, (See also the section 
n Prophylaxis.) 

Woe cannot omit the question of recurrence of erysipelas. The 
nce of 4 great many physicians and surgeons shows that, in a 
ively large number of cases, there is a certain tendency to recur 
erysipelas. Moat of the text-books mention this same fact, and 
e all sorts of reasons and explanations for it. While it cannot 
ye denied, @ priori, that in some cases thero is a certain teudency to 
urrenea, it is a question whether some of the cases reported were 
not of herpes zoster which had been mistaken for erysipelas. This 

an entirely different disease, based on changes in the nerves of the 
n, Which has absolutely nothing to do with the infectious erysipe- 

On the other hand, we have to report that Chantemesse and 
nion came to the conclusion that nervous derangements favor the 
urrence of erysipelas. They give as statistien the fact that, out of 
hundred and three female erysipelas patients, twelve per cent. 
ered from recurrences, partly after catching cold, partly after in- 

excitement, They prove the perfect connection of erysipelas 

the nervons system by the circumstance that erysipelas toxins 

odnea a deep impression on the nervous system. Besides delirium 

found erythema, purpura, aud arthropyosis, occurring during 
disease, also hysterical attacks, disturbances of seusibil 





















tively long time. In those cases in which the apparent recur- 
is seen within a short time of the first attack, we cannot but find 


especially on the hands, which is ex a 
influence from outside, and thus gives the clinien) picture of 
urrence, while we really have nothing but a reappearanee of the 
infection, similar to the exacerbation we observe in the third 
of typhoid fever, But, xpart from this, some persons show for 
‘Vou, XVI.—27 












as 


1 number of years a striking disposition infection erysipe 
las, and they are attacked for five, ten, fifteen years, and 

once or several times every year. This is celled habita habitual 

Nearly always these patients hare some local lesions whence the 
sipelas starts; as such we find chronic pustular or ulcerative afr 
tions pcueatee te tee skin, chronic supparation of glands iz 
serofulous individuals, ‘chronio eczemas of the face, at the introifus 
of the nose, on the lips, ulcerous or catarrbal processes in the nose, 
pharynx, or month, affections of the ear, suppurating processes of 
the tympanie cavity with porforation of the tympanum, affeetions 
the neighborhood of the eyelids or lacrymal sac, varicose veins or 
varicose ulcers, eczemas of the lower extremities, etc. Moreover, wo 
must not forget that other diseases are frequently mistaken for ery- 
sipolas, as, for instance, those erythemata which occur after eating 
crayfish, crabs, lobsters, fish-liver, mushrooms, strawberries, ete, as 
well as herpes zoster and gouty eczemas of the skin, 


Symptoms, 


Tho clinical picture of the so-called legitimate orysipelas of the 
skin, without complications, is in typical cases characterized by an 
acute, rapid rise of temperature, usually up to high degrees, develop- 
ing simultaneously with erysipelatous inflammation of the skia, axl 
a correspondingly rapid disappearance of the feverish symptoms, 
with an acute declination to normal temperature or below it, as soon 
as the local inflammation ceases (see page 412). 

The local inflammation is so typical that it is impossible, after 
having seen it once, to overlook it or to mistake it for something else, 
in well-developed cases. As mentioned before, it starts from a small — 
lesion in the skin, which may even be healed up at the time the er 
sipelas is observed, In its immediate neighborhood, we either finl 
red dots, which merge into each other after a short time, or we find 
sontinuous reddened surface. The color varies from brick-red to 
dor livid. The surface of the inflamed part is slightly swoll- 
en, and therefore raised above the level of the surrounding skin. The 
outlines of the affected spot are usually irregular, sometimes tongoe 
shaped peninsulas projecting quite far beyond the border. Ono of th 
typical features is that the boundaries where the redness ceases and 
apparently sonnd skin begins are in most cases very sharply defic 
During its progress the inflammation wanders, that is, the disease | 
only affects new parts by pushing forward its outer boundar 
bt the affected spot in tofo changes its location, the inner front 
apparently being absorbed, a condition which cannot be better 











SYMPTOMS. 
than by comparing it with the way in which spilt aleohol moves 


or in which, borrowing Volkmann's simile, a sheet of paper is 
d by a fire starting at itaedge. The erysipelatons reddening 





transudation in skin and subentaneons tissue. The redness 
on pressure, but reappears again immediately, while the 
udation pressed away by the finger cannot come back so quickly, 
therefore slight pitting remains. Owing to tho increased flow 
blood to the infected spot, the latter feels hot to the touch. 
to the degree of the swelling, which gives the skin a 
and more or less tense appearance, the pain is usually toler- 
able, but increases much ou pressure. The greatest transudation is 
, din the lids, lips, scrotum, penis, labia, and vulva, and then on 
he curs, toes, fingers, tip of the nose, ete. The serous imbibition 
superficial strata of the skin and the rete Malpighii produces not 
rarely blisters with serous contents, which in the beginning ara ab- 
solutely clear or yellow, but after a short time may grow turbid and 
i forming crusts. 
‘We then find sometimes, under the latter, superficial suppuration, 
which only in rare cases of more malignant character progresses 
f ds the deeper tissues; this happens especially if the erysipelas 
is complicated with phlegmonous symptoms, which are simply another 
manifestation of the pathogenic action of streptococcus pyogenes, 
Tho explanation of tho formation of abscosses is the following: 
the usual way for propagation of erysipelas being by the lymphatie 
ducts, we usually see erysipelas spread on the surface; but if the eocei 
get into the blood, as it has been proven that they do in some cases, 
the formation of abscesses in the tissues surrounding the primary 
spot of infection, or even at moro or loss remote places, cannot be sur- 
prising, We must, however, bear in mind that this is not the usual 
course, but an exception to the rule. 
The rapidity with which erysipelatous inflammation spreads is 
very variable; sometimes it moves within twenty-four hour: 
half an inch to an inch, sometimes aa much as ton inches, In t 
uncomplicated cases, which are by far the most frequent, the 
matory reddening and swelling undergo a completa restitutio ad integ- 
rum, without leaving any trace whatsoever of the process which has 
taken place. Sometimes, however, as before remarked, abscesses are 
formed even in the deeper layers of tissue. 
Tho general condition of the patient cormaponds to tho intensity 
and extent of the local erysipelatous affection. The temperature 
suddenly, with acuta violence, goes up to 104° F. (40° ©.) or more, 
accompanied by one or several chills, und just as quickly sinks again 























tothe onnel, whi Se son eee soe oe 
persists, tho temperature at the height: attack 
between 104° and 106° F. Sometimes, immediately after co 
to the normal, it rises again at once to its former 


tains alburain, blood and bile pigment, and microcoeci. The qux 
tity of urine is lessened. A fatal result in erysipelas either is doe to 
the general poisoning of the system by ptomains, or ensues because 
a vital onan, as for instance the cavity of the skull, has been attacked — 

Of the highest interest and ultimate value are the experimeatt 
conducted by Tuerk, who examined the blood in all infectious dix 
eases, and among them in erysipelas. These hematological exum- 
inations have nothing to do with the bacteriological contents of the 
blood or the chemical composition of it, but are confined to the con 
stitnents of the blood, the erythrocytes and leucocytes and their 
respective number, the percentage of hmmoglobin, the number of 
hematoblasts, the quantity of fibrin, and the percentage of tho differ. 
ent forms of lencocytes—namely, polynuclear, neutrophile, eosine 
phile, the large mononuclear, and the small mononuclear Jencocytes 
(also called Lymphoey tes). 

Tho results of examinations of blood in erysipelas show generally 
about the same results. Virchow has seen an inerease of the white 
blood corpuseles in this disease, and finds its cause in an acute irrite- 
tion of the lymphatic system during the attack. 
found that the white blood corpuscles were relatively 
increased by a decrease of the erythrocytes in uncomplicated exy- 
sipelas, and an absolute ii increase occurs, according to his Toports, £3 








keepa step with the suppuration, and falls as soon as pus is dix 
charged. 
Halla found in a pure case of erysipelas of the face a 

increasing with the development of the disease (from 12,000 up to 
25,000), and at the same time a very perceptible increase of the 
hematoblasts; this latter exists even through convalescence, whilk 
tho number of leucocytes comes back to normal with the decrease of 
the tomperature. The same results were obtained by Halla in another 
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of erysipelas, complicated by pneumonia. He also reports that 
nd in this case an increase of the fibrin. 

shows that the blood in erysipelas undergoes entirely 
inflammatory changes, according to the intensity and extent 
inten! In very light cases, with hardly any fever, he found 
a slight increase in the amount of fibrin, and in the number 
cytes, of which he counted from 7,000 to 8,000. But if the 
elas is very extended and with high temperature, wo find an 

ease of fibrin and in the number of leuzocytes—from 10,100 to 20, 

or more; the changes of the red blood cells are similar to those in 

onia, There is a decrease of the number, most to be observed 

the crisis, which amounts to from 500,000 to 1,000,000, aecord- 

to the nature of the case, and a decrease by the stain index, of ten 
twenty per cent. during tho period of regeneration, 

Ehriich found in two cases of orysipelas a decided Jeucoeytosis, 

increase of the neutrophile cells and decrease of the lymphocytes. 

beck reports having found a slight lencocytosis, whieh rose and 
ll with the temperature, A fall in the leucocytosis before one in 
e temperature may be of value in the prognosis. 

Pé observed in five cases a leucocytosis parallel with the oxton- 
on and intensity of the affection, which ended critically with the 
of the temperature. Reinert found, in the case of a phlegmonons 
sipelas of the face (pus under the platysma muscle), a high leu- 
ocytosis of 39,600, and a slight decrease of hwmoglobin, as well as 
in the number of erythrocytes. Epstein found in a case with the 
‘game complication as high as 54,900 lencoey tes. 

Rieder observed six cases, examined during the period of fever, in 
five of which there was a leucocytosis which never reached any very 
high degree, with a decided overbalance of tho polynuclear clomonts 
(ninety-seven per cent.). In one case ho found, in spite of high tem- 
peratures, normal values, which gave way nfter defervescence to a lon- 
eocythemia of several days' duration. 7%: mand in 






















the same timo there was a decrease in the number of eosinophile cells, 
Hein reports a case in which he found decided leucocy toais, an in- 
ereased percentage of polynuclear neutrophile cells, 2 decrease of the 
lymphocytes, and an absence of eosinophile lemon 
— ‘Tuerk reports two cases, giving excellent tal 
greatly the comparison and general view. Ho reaches tho following 
conclusions: Most cases of erysipelas show a slight leucocytosis, 
while a small number show normal leucocyte values, or slightly 
below. We cannot draw any conclusion as to the intensity or prog- 
nosis of the case, from the absence or existence, or the degree of 
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Isncocytosis alone. Only loncocytosis of a very high degree indicates 
formation of pus. | 
Wherever the disease shows any intensity, the polynuclear nen- 
elements outuumber the lymphocytes, while the 


‘The mononucloar noutrophilo cells are found just as in other infectious 
diseases, 

The ersthrocytes usually show no essential changes, except o 
slight decrease in their number and in the amount of coloring matter. 
Only after protracted cases a decided chloranemia seems to occar 
rather frequently. 

Hematoblasts and fibrin need not show a change in the very light 
eases, but are, in most instances, increased in number. The aug 
montation may reach the very highest degrees, indeed, in the case of 
the hamatoblasts. 

It is oasy to understand that the duration of erysipelas cannot be 
to any extent uniform. There ary cases of orysipelas, with no doubt 
a8 to the diagnosis, which last twenty-four hours or even leas, while 
others persist for several weeks, with changing intensity and so-called 
recurrences, sometimes even the same places being invaded and cov. 
ered again and again by the inflammation, The average daration is 
from six to cight days, and every caso of erysipelas Jasting longer 
than two wooks is, a8 Billroth says, an exception. 

Complications. 

Besides the more frequent complications, as formation of abscess, 
ete., we have to mention others of more or less rarity. Of special 
interest are those of the eye, which may occur in manifold forms, as, 
for instance, impairment of acuteneas of vision, transient blindness _ 
(very rare), panophthalmia with atrophy or suppuration of the bulb 
which occurs particularly when an erysipelas of the face attacks 
the orbital cellular tissues, turbidity of the optic media, iritis, uleer~ 
ative processes of the cornea, rotinitis, and optic nouritis with atrophy 
of the optic nerve. Erysipelas of the hoad is sometimes complicated 
hy catarrhs and suppurative processes of the auditory tract, inflam- 
mations and suppurations of the parotid, difficulty in swallowing, 
and occasionally diphtheritic lesions of the pharynx. The so-called 
erysipelatons pneumonia must be strictly differentiated from 
pneumonia and bronchitis in erysipelas; while the latter, 
bronchitis, are of very common occurrence in sovero erysipelas, the 
#0-called erysipelatous or wandering pnenmonia is apparently a typical 
streptococens infection—still another effect of its virus. | 


ud 
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‘the complications observed comparatively most frequently 
ditis and other diseases of the heart, which mostly end 
. Since we know that endocarditis can be produced by almost 
ic infection, and since we know that the predominant 
of cases of endocarditis is caused by streptococci, it cannot 
us that some cases of erysipelas are complicated by the 
symptom. Sir Dyce Duckworth reports a number of cases 
which he has observed as the sequel of erysipelas, 
h this is comparatively rare. Dr. Hall White reports a number 
‘of endocarditis following erysipelas, thongh he considers 
n rare. Achaline, quoted by Thoinot, reports that the altera- 
na of the heart are comparatively frequent in erysipelas, 
Whittaker in his treatise on diseases of tha heart, in Volume IV., 
f thia series, says: “Endocarditis in the course of erysipelas was first 
dby Gubler and afterwards was especially studied laceoud and 
 Gendram reportad a case of septic endocarditis consecutive 
a Eemmnts erysipelas of the face, and Balana reported a case of 
itis in the course of erysipelas of tho leg. Tho strepto- 
has been demonstrated in these cases, . . . The streptococens 
Spraialan lide beotdbalasd in'eudacardilts, anid Seom this strepta- 
cons endocarditis has been experimentally produced in animals by 
jiard and Vincent, Widal, and Besancon.” 
If we mention the occurrence of icterus (jaundice), ewased by gas- 
disorders or ocenrring in its hematogenous form in severe cases 
of erysipelas, and nephritis, which in the worst cases may lead to 
mia, there is nothing left except the very interesting appearance 
ulcers in the small intestine, and of transitory hyperemia of the 
membrane of the gut, with hemorrhagic diarrhaa, 

























Erysipelas of the Mucous Membranes. 







We have also to discuss briefly erysipelas of the mucous mem- 
which undoubtedly occurs, and the course of which is very 
0 to that of erysipelas of tho skin. The only difference is 
great difficulty in the dingnosis of erysipolas of the mucous mem- 
, which really cannot be mado with any certainty until the dis- 
has passed over to the cutis and there shown its typical symp- 
or by bacteriological examination. his difficulty makes it 
than probable that a great many of the reported eases had really 
little or nothing to do with erysipelas, which has been mistaken 
for diphtheria, pywmia, and other seute infections diseases, The 
favorite seats of erysipelas of he mucous membranes are the ea 
of the mouth, with its aduexa—nose, pharynx, larynx, cte. 
















fomale genital tract, and the rectum. There are also cases reportal 
in which ulcers in the antrum of Highmore, and in the sphenoid snl 
ethmoid cavities, gave rise to erysipelas, which was recognized ss 


such when it made its appearance upon the skin. 
Of the first group, erysipelas of the pharynx with its complica: 
tions, especially cadema of the glottis, is most to be dreaded. Glottie 
cedema in erysipelas seems to be usually fatal, in spite of i 
and tracheotomy. An explanation of this can be found only in the 
fact that the serous infiltration of the mucous #nd submucous cellalir 
tissue in the region of the epiglottis, aryepiglottic ligament, efc., is 
transformed into pus, leading to fatal septic and pysmic symptoms; 
or fatal cachexia may be caused by extensive suppuration of the 
larynx itself, Besides this, the usual dangers éncountered in diph 
theria, such as poisoning by carbonic acid and its consequences, come 
into consideration along with the general effect of the intoxication, 
‘The second group occurs especially in the puerperium. I baw 
mentioned above the many lesions which delivery brings about, from 
any of which erysipelas may start. It is, of course, a contact inke 
tion, like all the others, a fact which has led modern physicians to 
avoid internal manual examination, during delivery, as much as poe 
sible. All that has been said of erysipelas in other organs might be 
repeated hera, with only slight modifications, The danger of mix 
taking other infections, especially pywmin, for erysipelas is wry 
great, There is one point which is characteristic of exyaipelas ix 
tho puorperium, namely, the possibility of an infection by way of the 
milk from the mother to the child, streptococci having been foand 
in the milk by myself and others, Another fact to be mentioned is 
that au erysipelatous infection, starting from the yenital tract of the 
mother, during the last days of pregnancy or even in the beginning 
of labor, may be transferred intra werum from mother to foetus by 
way of the lymphatic duets. 

























dingnosis of well-developed erysipelas of the cutis is very 
sy in typical cases. All the characteristic local symptoms me 
tioned above, especially the cireumseribed redness and swelling of the 
shin, together with the aente rise of temperature and the course of the 
disease already described, ara 80 well marked that any one who be 
seen them once will not fail to recognize them again. 












prognosis of erysipelas is generally not unfavorable, but, 
we have no absolutely reliable means by which to stop the 
of the inflammatory process, we cannot guarantee a favor- 
result, even in apparently slight cases. The prognosis depends 
pon & great many circumstances, such as, especially, the location of 
he affection, its duration and extent, the constitution and aga of the 
the intensity of the fever, ete. The rate of mortality has 
n very differently reported by different authors, but eleven per 
seems to be about the right figure, taking into consideration 
zer’s statistics and those of American physicians based npon a 
number of cases, 
‘This figure was dbout right for the time before the treatment by 
sptococcus serum was introduced; while now 3.87 per cent. 
from four hundred and thirteen cases) is the percentage to 
it has been reduced, according to Jacksou. (Soe p. 432.) 














Treatment. 


Th speaking of treatment, we have to discriminate between reme- 
and curatives. It is only too well known that, in spite of the 
ntless number of remedies in medicine, we possess only a very 
curatives for diseases, and most of those, us for instance quinine, 
a found, one might sxy, by chance, and their introduction was not 
based on any theoretical or scientific idea; in fact, these remedies had 
been discovered and applied long before the causes of the diseases in 
question were known, It is only within the most recent years that 
efforts have been made to treat the real cause of the disease and not 
its symptoms. This, of course, has been possible only since these 
causes of disease have been found and studied. Of this modern part 
of treatment, seram therapy, we shall speak later on. 
We have to divide the therapy of erysipelas into local, or ex 
ternal, and internal treatment. Tho object of local treatment in 
olden times was to influence the part of the body affected with the 
disease, and to check the spreading of the same, Por both purposes, 
the number of romedies recommended is countless; they vary from 
the use of the hot flatiron and leeches to the employment of oils, lard, 
glycerin, chalk, flour, milk, brandy, water, decoetions of lilac, poppy 
seed, all sorts of salves, the thermocantery, and vesicatories. These 
remedies were introduced partly us the result of groping in the dark, 
in the effort to hit by chance upon something which might influence 
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the disease, or they were remedies which wero known by experience 
to be of value in the treatment of any inflammation, 

Tie ooal fees tment of eryxipolaa mada. decided nlop forward whit 
thirty years ago, antiseptics were introduced. As soon as microbes: 
Tid bewn Giacovee tobe Ue ral cons of dSeeess, and His bello 
antiseptics on microorganisms had been studied, it was only natural 
to uso theso proventives in tho battle against tho infections agent of 
erysipelas, though this was not known at the time, 

‘The simplest of external methods, elevation of the affected part, is 
certainly of some value. In cases of erysipelas of the fingers and 
scrotum, we can often thus avert gangrene. Various oils, grease, vase- 
line, and powders in all forms have been applied. Hebra recommended 
the extensive use of ice, while his followers went so far as to freeze, 
‘so to speak, the infected spot. In spite of Hebra’s favorable results: 
with this treatmont, it is boyond question that gangrene wots if m6e8 
readily when tho vitality of the tissues is thus lowered. The anti- 
septic remedies were applied partly externally, partly by hypodermic 
injection. Wet applications of practically every antiseptic solution 
have been used with varied results, while the aubeutansous injection of 
earbolic acid and similar antiseptic solutions has been followed by that 
of such drags as ergotin, quinine, morphine, and the like. 

Hueter, in 1875, recommended early subcutaneous injections of 3 
to 5 gm. of a three-per-cent, watery solution of carbolie acid, to be 
made at numerous points into the healthy subcutaneous tissue along 
the border of the erysipelatous patch. These injections, aceording to 
Hueter, need to be repeated only ones or twice, Starting from the 
sume theoretical idea which led to the hypodermio injection of car= 
bolic acid, inunction with turpentine was recommended by Luccke and 
others, Besides this, the uso of tar and mercurial ointment has been 
advocated. 

Among other remedies, which are still in use, we have to mention 
Ohurehill's tincture of iodine, nitrate of silver, and collodion, Some 
absolutely reliable authors recommend the tincture of iodine strongly, 
hut dwell especially upon the fact that this remedy must be ased very 
energetically. We must not forget, however, that its application is 
extremely painful, and is absolutely contraindicated in severe cases: 
of eryaipelas with a tendency to gangreno and phlagman. 

Nitrate of silver has been employed in different forms, but is ap= 
plicable only in certain portions of the body. The important point is 
that the part of tho skin to which tho remedy is applied should be 
thoroughly freed from grease, and that not only the reddened por 
tion, bat also the adjacent parts, should be thoroughly treated. Tn 
1886, Volkmann had entirely given up the use of solutions of less 
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rae nae bl ais applied the canstio pencil en- 
8 theoretical explanation given for its use was that 
aes tige silver produces an infiltration of small cells in the 

surrounding the seat of infection, forming, as it were, a wall 
living cells of the greatest vitality, which the erysipelas coceus 

overcome. How near he came to tho truth with these dedue- 

we shall see presently. 
Collodion, which waa used for quite a long time, seems to have 
ppean given upentirely until recently, when Niehans, Sacho, Schneider, 
fe have recommended it very strongly. Its effect is ex- 
puisa simply by mechanical constriction. Its employment should 
be avoided on the scalp, whence it is very hard to remove it, and, of 
course, on the eyelids, where its application is reported to haye once 
caused panophthalmia, 

It is needless to mention more fully the use of the thermocautery, 
as it has been abandoned entirely, but seariji 
highest value, especially if they are applied in the way which is 
known as the Kraske-Riedel method. ‘This consists in making inci- 
sions somewhat resembling a rail fence, from ono and a half to two 
inches long, forming an enclosure entirely around the affected spot, 
ata distance of at least one inch, if possible, from the latter. Special 
attention must be paid that each eut crosses the two adjacent ones, so 
that the skin on one side is really fenced off from tho other, After 
this has been done, and the wound bas bled freely, which is ouly ad- 
vantageous, a 1; 500 or 1; 1,000 corrosive-sublimate solution is rubbed 
in with some force. Then a wet dressing with the aame solution is 
applied, to be changed every six hours. Of course, this method ix 
limited to the extremities and the trunk. The incisions should not 
‘be deeper than just to penetrate the integument, and should not reach 
the subcutaneous fat. Of all tho modes of external treatment which 
Thave used and seen used, the Kraske-Riede! seems to he the most 
valuable. Special stress must be laid, however, upon operating only 
in healthy tissue; and this is the more important, as it is well known 
that the infection commonly progresses farther under the enticle 
than the surface inflammation shows. If the feuce is too near, we 
often find that the erysipelns has broken throug] 
existed hefore the operation, in the Jower strata of the 
simply became apparent on the surface the m 
a break occurs, it is sufficient to draw a semic 
larly crossed cuts around the new tongue-shaped pla tarting and 
ending at the original enclosure. As to the way in which this opera- 
tion influences erysipelas, I havea more confidence in its power of 
interrupting the continuity of the skin than in the action of the anti- 
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septic which is applied afterwards, Although the latter may con- 
tribute to the wholesome effect, the severing of the lymphatic ducts, 
through which the infoction chiefly spreads, mechanically stops its 


progress. 

When this method cannot be employed, as for instance in the fre- 
quent cases of erysipelas of the head, properly applied compression 
by means of adhesive plaster or a rubber bandage shows good results, 
If the infection starts, for instance, from tho nose, the wholo hoad, 
in the caso of men, is shaved, while in that of women only a cireular 
band of hair, about an inch wide is shaved away. With the hard 
skull as a base, we have an excellent chance to use compression on 
the skin threatened by the adjacent erysipelas the spread of which 
seems to be actually stopped by this method. The theoretical expla- 
nation of its action is the same as that of Kraske-Riedel's method, the 
continuity of a vessel being severed by thorough compression as well 
as by cutting. 

Ttis easy to understand how the discovery of microorganisms, as tho 
real causes of infectious diseases, should have transformed tho therapy 
soentirely. Assoon as they wore found, their physiology was studied, 
as it was to be expected that certain living beings should have certain 
well-defined conditions under which they live and produce certain se- 
eretions, Formerly wo could not know how to check the invasion of 
gaseous, fluid, or other small, supposedly contagious or minsmatic 
bodies into the human system; we have now to assume that the bac- 
teria enter the body in certain parts, develop under fayorable condi- 
tions in the part where they entered, and thence spread to other re~ 


gions. 

This fuct alone gives us an important explanation of the progress: 
of our therapeutic efforts. Bouchard shows that local therapy ac- 
quired o far wider field, so soon as we were able to recognize the 
signs indicating tho first onsot of the infection as well as its spread. 
‘This gives ns tho same advantage as that which wo derived from Vir~ 
chow’s cellular pathology which took the place of the former humoral 
and solid pathology. The reason why surgeons could for » long 
time pride themselves on surer results, impressing even the laity, ia 
to be found in the fact that they applied local methods of treatment. 
‘The more internal medicine has turned its attention to the latter, the 
more positive are the therapeutic resnlts which it has achieved; after 
anihilism which reigned for a long while, a colebrated modem phy= 
sician has said, very truly: “Le vrai médecin, demain, co sera Ie 

But, in spite of all this, we are, in a great many cases, poworless 
with the disinfecting agents. While we were led to believe fora while 
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at we could secure the action of disinfectants by resorption, we have 
found that we have to make use of remedies which reside in the 
itself, or which develop in the same during certain pathological 

By this means we can either stop the further development 

of the bacteria or neutralize their specific toxic effects. One of these 
is inflammation, Inflammation is one of the most common 

local effects of any infection. Leber has shown, in a very elaborate 
treatise on the genesis of inflammation, that it is doubtless true that 
inflammation is an efficient factor which fights against the foreign 
invasion and those bodies which are produced in the system under 
pathological conditions. Especially Metehnikoff has described inflam- 
mation as a battle of the organism, with its so-called phagocytes, 
against a canso of inflammation, 

Tt has to bo admitted, however, that irritations which produce, in 
‘a certain intensity, inflammation, will be followed in mora intense 
degrees by extensive destruction of tissue, called necrosis. The “ap- 
propriate” reaction is thus the result of only mild and moderate 
degrees of the affection. Wo have to-day no uniform definition of 
inflammation; but it is safe to say that the essence of it is the acen- 
mulation of Jencoeytes which most writers regard as a consequence 
of an exudation from the vessels, as Colubeim described it. Accord- 
ing to the most modern conception, this emigration of the leucocytes 
from tho capillaries and veins is eansed by an attraction which the 
substances of bacterial cells and products of bacterial life exert on 
them, like other chemical bodies. 

The emigration of leucocytes from the blood into the injected focus 
has, according to Leber's direct observations, the effect of producing 
a wall around the focus, which hinders the further spreading of bac- 
teria, for instance, mucorinons patches. This same fencing off is 
effected also by the fibrin produced hy the decay of lencoeytes or en- 
dothelium (Graser), which encloses infections foci of the peritoneum 
ina very effective way. 

Besides this enclosing effect, the inflammation liqueties the neero- 
tic tissue, and makes it absorbable by the action of the peptonizing 
ferment. With the elimination of necrotic tissue, the bacteria are 
also removed from the body. 

A third mode of removal of bacteria by inflammation is by phago- 
cytosis, or enclosure of bacteria within the leucocytes, whereby the 
former are destroyed or carried to other places where they cannot 
develop because of their small number or poorer nutritive conditions. 

Another kind of noxions influence produced by inflammation on 
the bacteria has been shown by the experiments of Wassermann, Brie- 
ger, and Kitasato. The leucocytes which have become massed to- 
















gether under tho influence of bacterial cell substances ¢ and 
thus liberate their antitoxins. These unite with proteins | bac 
tern aod ao prodace a specifi anda natn tho bacteria an a 


= Tae the exodus of loneocytes is accompanied by the extravasa- 
tion from tha blood of @ serous fluid (a lymph rich in albumin) which 
ix directly detrimental to the development of bacteria, either because 
of the degree of concentration of this flaid, or because of the action of 
its contained carbonic dioxide or antitoxins, or because of the dilution 
of the poison. This serous exudation is caused by the alteration of 
the walls of the vessels, which is a result of the poisoning. 
Thus, we find again an explanation why the production of inflam- 
mation artificially, in certain cases, is a rational measure, All irri- 
tants, as tincture of iedine, porous plaster, and the many derivatives, 
snch as ferrum candens, produce this effect probably in part by or 
ating a general leucoeytosis. 
Many of the modern authors regard fever as one of the symptoms 
of infection and inflammation in the same light as Volkmann did; 
that is, as beneficial to the system. In opposition to Liebermeister, 
mssen, Strdmpell does not admit that antipyrotics 
improve the ec jon of a patient with fever, but demonstrates rather 
the change is for the worse. There are writers who claim that the 
effect of fever is to eliminate a materies morbi from the body, or, at 
ast, to render it harmless, According to their opinion, this is 
cht about by the production becoming greater than the loss of 
ased oxidation (more oxygen is absorbed and more 
dioxide is passed off); and later by increased disintegration 
min and elimination of nitrogen, an increased metabolism. 
er is advantageous becanse it accelerates the action of the heart 
ration and increases the exchange of gases, because it 
gives a greater amoboid activity to the leucocytes Bakedy), avd 
enhances phagocytosis, and because it hinders (U; 
clopment of certain parasites (pneumococcus).* 





Asrrroxmy Theat Men, 


The treatment of errsipelas entered an entirely new stage #h 
Marmorck announced, in 1895, that he had succeeded in product 
antistreptococcie serum with which to treat erysipelas and othe, 
eases produced by the action of the streptococcus pyogenes 





"In the foregoing I hare followed closely the admirable treatise, “Lect 
urgical Infectious Diseases,” by T. Th. Kocher and EB, Tavel. 
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k the serum from horses and donkeys, which he immunized with 
virulent cultures of streptococcus pyogenes. 
After Marmorek described his antistreptococeus serum, a great 
1y authors took up the question, either repeating his experiments 
thus cstablishing a number of the points which were doubted at 
by many, or reporting a larger or smaller number of cases in 
“ they applied the serum in the treatment of human diseases, 
‘It is needless to enter into the controversy which followed Marmorek’s 
publication, It may be sufficient to say that it was inevitable that a 
like this should be found, as it is entirely within the line 
with Koeh’s, Brieger's, and Pfeiffer's experiments or theories, and 
corresponds ‘abaolutely with our modern conception of diseases, their 
causes, and their cure, Although we haye learned not to expect too 
much from any serum treatment after the experience with Koch's tu- 
bereulin, it is safe to say that the antitoxin treatment has gone be- 
yond the experimental stage, and has shown such definite results in 
the hands of so many reliable investigators that we are really en- 
titled to Lope to see it employed yenerally. 

The list of authors on this subject is too large to give in fall. It 
‘may be sufficient to mention only a few of the names to show how 
engerly tha question has been taken up, H. Richardiére deseribed 
(1895) a case of erysipelas of the face, treated with Marmorek's serum, 
cured in a fewdays, Several days later an exanthem was observed, 
somewhat similar to erythema and purpura, Ip 1896, cases wore 
also reported by Bolognesi, and Bovet and Huchard compared the 
results of the former methods of treatments of erysipelas with those 
of serum therapy. Then Michel, Parascandolo, Pane, Sciandone, 
and Pertat contributed to this question. Stewart reported a case of 
the streptococcus antitoxin treatment of recurrent erysipelatons 
lymphangitis, while Tison wrote on the application of this antitosin 
not only in the treatment of erysipelas, but also in that of puerperal 
fever, furunculosis, and searlatina. To 1897 Lemoine reported on 
Marmorek’s serum, chiefly in regard to his experiments with it on ani- 
mals, while Normanding related his clinical experiences, and Para- 
scandolo reported another series of cases, treated with Marmorek's 
serum. Others are Escliweiler, Schenck, Monti, Magill, the Vienna 
correspondentof The Lancet, two publications by Courmont, Sabrazes, 
and Rondot, The latter reported rapid improvement of the general 
condition and reduction of the temperature; the swelling went down 
quickly, tho courso of the disease was decidedly shortened, and the 
changes of the skin underwent a complete restitutio ad tntegrion, 
Of all these authors, we find only one, Bolognesi, who, after trying 
serum treatment, had reason to be dissatisfied with it. He cume to 
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x < Siyse carvets into antitoxins, which show an analog; 
aiv anes-usm: ¢ the Nid seram im immunized animals. 

& The -Syeennoones antitosins obtained by electricity fro 
palhews ake werner ation, Tt is pemsible to nemtralize in vitro 
(ewan oe pares ol pentiohd the lethal dage for rabbits; but the antit 
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only o small quantity of toxin to be transformed into anti- 






‘These antitoxins possess a strong protectiveand curative prop- 
against streptococens infection in rabbits, 
6. They have tho character of real vaccines, and may, like the 
be obtained after Mironoff's method by heating the culture 
55° to 60° C.; bat this is not without danger to the system of 
rabbit, as it produces progressive marasmus and rise of tempera 
in the 
7. Tho effect of those antitoxins is probably caused by the incita- 
to form substances which are able to destroy tho streptococcus. 
vitro, this effect is shown by the destruction of the streptococens. 
As a final proof of the identity of the different streptococci found 
in diseases of man, we have to mention results of bacteriological experi- 
s following up streptococcal infections, Tho different human 
s in which chain cocci are found very often intermingle and aro 
genetically, True erysipelas develops in direct connection 
a primary foens of suppnration (Petrnschky), On the other 
, there are suppurative processes which are derived directly from 
a primary erysipelas (Knorr, Petrusehky), Erysipelas may be fol- 
lowed by sepsis (Pfuhl). Otitis media caused by streptococei may 
followed by streptococeal septicemia, with suppuration of the 
joints (Wetter). As has long heen known, local puerperal infections 
y terminate in septicwmia, 
We might assume, in those cases in which an existing streptococcus 
ction is followed by another different one, that, pathologically as 
ll as chemically, a new infection has taken place. Two very strong 
ons are against this assumption: first, the cases mentioned are 
frequent; second, the streptococci of the primary focus and 
of the disease and in connection with it show constantly the 
e degree of virulence. Therefore it is beyond any doubt that the 
ne causative agents produce suppuration starting from an orysipo- 
nd also sepsis starting from the snppuration of erysipelas, 
"Tozitna,—Thero cannot be any doubt that the chain cocei produce 
8 which cause fever, general symptoms, aud death, but the chom- 
nature of these toxins and their isolation from cultures have been 
tudied only lately. It is not certain yet whether they are products 
of the secretion of the eoeci or are the contents of the bacterial cells, 
Tumunity.—A nomber of authors—Kuorr, Marmorek, and others 
have succeeded in immunizing certain animals. Marmorek reports 
he has rendered animals poison-proof against very large doses of 
s most virulent culture, by treating thom (a lamb, a donkey, and a 
se) with highly virulent living streptococcus cultares, With the 
Vou, XVI.—28 
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serum of these animals he was able to protect rabbits against inf 
tion with living virulent streptococei. Afterwards he employed this 
vorum in the treatnentet 260s 0 ‘ 
erysipelas patients, wi were cured, as a beginning — 
dosage 10 ¢.c. of serum of horses and donkey's which had been imnu- 
nized with very virulent streptococcus cultures. The imrunization 
was achieved by the subcutaneous injection of small doses of highly 
virulent streptococens cultures (not toxins), which were increased and 
repented as soon as the animal had recovered. He later reported feer 
hundred and thirteen cases of erysipelas which he had treated with 
his “sérum antistreptococcique.”” 


Prophylaxis, 


The best way to treat erysipelas is doubtless to prevent it. It is 
really the most important thing we have gained in our studies of dis 
ease of late that, the real source of infectious diseases having bea 
found, wo are enabled to check the spread of the disease and to pre 
vent the infection in a great many cases with almost absolute certainty. 

Tn hospitals especially the strictest prophylaxis againstorysipelst 
is necessary. Tha most simple and effective way of preventing the 
introduction nd ispread of exyaipelas in the hos pHal(dw in sehen 
mission to orysipelatous patients. Though this seems unnecessary 
hardship, every surgeon is fully justified in insisting upon the rule, 
as otherwise he risks the lives of all his operated patients for the 
treatment of one. A great many hospitals, therefore, follow this rule. 
Other nud more fortanate hospitals have a special septic division, 
which is a small hospital in itself, situated on remote grounds, com 
pletely isolated from the rest of the building, and haying no connec 
tion with it, ‘The special medical assistant, head-nurso and nurses, 
cook, nud other help, are not allowed to enter the main hospital. 

Tn those cases in which it is impossible for the physician to refase 

toa patient with erysipelas, he must be fully aware of his 
ibility and the danger to which he exposes all his other 
patients; but untiring lanco and the most minute eleanliness 
will go fur toward obviating the risks. Pirst of all, a great deal can 
be done in treating # patient without touching the most infection 
vith the hands, bat only with instraments; the latter must 
od every time, and form the outfit for the treatment of thi 
patient alona—not to be used in any other case; then, the rubb 
ploves, to be had now almost anywhere, are snrely one of the mo 
effective means of prote o hands of the surgeon from becomir 
infected while treating septic cases, Even the rubber gloves ca: 
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be sterilized by steam under pressure without being af- 

dat all, and if worn during the entire procedure of handling, 

g the patient, and so on, and then left at the patient’s place, 

are of the highest value in keeping the physician's hands unaf- 

d, and thus preventing infection of other patients. Besides this 

ician treating a patient with erysipelas should always put on 

operating-gown covering his clothes completely. This is to be 

at the patient's house and to be sterilized there. I might men- 

here, though it seems trivial, that a very simple and at the same 

6 efficient way to sterilize the clothes of a physician treating 

nts with an infectious disease, is to have thesnit pressed. This 

better done at home, in order not to spread the infection. A num- 

ber of bacteriological experiments which I have carried on for a while 

ve convinced me that this method is quite sufficient for all practical 

es, Nevertheless, tho personal responsibility of the physician 

is very great, and what used to be unfortunate complications, which 

nobody could foresee or prevent, now come very near being the result 
of criminal negligence on the part of the medical attendant. 

~ One of the most important, and at the same time interesting, 

chapters of any treatise on erysipelas would be the description of the 

i ence of orysipelas or erysipelas toxins on malignant tumors; but 

this will be treated of in another volume of the work, and the reader 

is therefore referred to that volume (XVIL.). 
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SIMPLE CONTINUED FEVER. 


.—Ephemeral fever, Febricula, Irritative fever, Pto- 
fever, Gastric fever, Catarrhal fever, Mucoid fever, Abortive 
Sun fever, Nervous fever, Mountain fever, Synocha, Accidental 
er, Idiopathic fever, Non-Specific fever. 






General Description. 


‘It is more satisfactory to the purposes of this article to give a 
eral description of this fever than to bind ourselves down to a 
definition. No fixed and fast term can be formulated to convey 
plete idea of it. Some authors do not even undertake its dis- 

And yet the physician cannot be long in practice before he 
ters cases which cannot be satisfactorily classed among either 

inflammatory or the specific fevers. He then learns that there is a 

, not apparently infectious, rarely epidemic febrile eon- 

n, having no definitely recognized etiology or pathology, which 

nues variably from two or three to twelve or fifteen duys—sel- 

longer—which is rarely fatal, aud which, for want of more 
information, must be recognized as simple continued fever. 

Vhen this condition lasts only two or throe days, it is spoken of 

1s ephemeral fever, When its duration is prolonged to several days, 

e yet the fever remains mild, it is ordinarily referred to as a 

a (diminutive of febris). When the fever exceeds this limita~ 

jon and continues ten or twelve days or longer, it constitutes the 
otracted simple continued fever of authors in general. 

Other terms applied to this fever refer to the eanse—supposed or 

|—or to the circumstances which surround the patient. Thus, 

ome speak of an abortive fever when simply a inild continued fever 


















ease, while no sign or symptom of the epidemic disense munifests 

elf other than the rise of tamperature, the malaise, the headache, 

ete., which usually attend the febrile stage. Many such eases may 

be abortive forms of typhoid fever, it is true; but there occurs none 

the other characteristic signs or symptoms of the grayer trouble to 
n the diagnosis. 








ae, vest ace of cera] appears at times to 
Bow) theses, be sqeiten of as 2 ereeptomatie fever, 

Mecy shave! iets, as welll as pibrsiollogical observations, 
sty esnasay of dhecmageane comtoes i= the spinal cond and be 














f ti (Loomis, “Practical Medicine,” 1895). 

Of the numerous conditions which act causatively in producing 
fever, none perhaps is so constant as that almost indefinable one 

nas “orfehing cold.” From time immemorial, it has been recog- 

that prolonged exposure to a lowering temperature in a breeze 
or ina draught of air—especially if laden with moisture—or to dry 
air blowing upon a portion of the body that is moist with perspira- 
tion, are important factors in the process of “catching cold.” The 
(pars minoris resislentie receives the most pronounced effect. “The 
‘sensory nerves are thrown into « peculiar state which is propagated 
to the nerve centres, and reflected by them along certain other chan- 
nels that are endowed with special susceptibility to this form of stim- 
ulus. Should theaffected tract be sensory, we get rheumatic pains or 
neuralgia; should the vasomotor centre be implicated, alterations in 
the calibre of the blood-vessels may result (as proved by unmerous 
experiments)—especially vascular dilatation (hyperwmia) in particu- 
ar areas; inflammatory processes may be attributed to a transfer 
of the stimulus to the trophic nerves, . . .; lastly, should the heat- 


dopressed, fover may 


















by chemical agents, wounds, and inflammatory processes does vot give 

rise to phenomena of a like kind.” For a ree discussion of “how 

we catch cold," the reader is referred to Seit 
* Cyclopedia of the Practice of Medicine,” Vol. XVI, which is not 
impaired by its age of over twenty-one years, 

There can be no question as to the hysterical origin of a number of 
cases of simple continued fever, occurring mostly in females, In the 
experience of avery busy general practitioner, there are cases marked 
by a moderate, though irregular, olevation of temperature whieh con- 
finues for several days, with headache more or less severe, and an 
_ irregular amount of nausea, without other apparent cause than that 
_ which is usually recognized as hysteria. 










at EDWARDS—SIMPLE CONTINUED FEVER. 


Digestive disorders of various kinds often induce an attack of sim 
plecontinued fever. Ferments—either gastric or intestinal, developed 
from improper food in cases of functionally impaired stomach or 
bowels—are frequent causative factors. A very common cause is de 
velopment in the alimentary canal of the powerful poison, i 
con. The eating of tainted foods has frequently acaae the fever. 

Keating has noted “a tendency to hyperpyrexia manifested by 
cases of febrile conditions observed at high altitudes.” And Work 
groups the majority of cases of so-called mountain fever under the 
head of simple continued fever. 

Clinical experience shows that some people have febricnla from 
apparently trifling causes—due to idiosyncrasy. The inhalation of 
noxious vapors, as of sewer gas, or the emanations from putrescent 
organic matter may be enumerated as causes. The writer has seenit 
produced more than once from neglect in keeping clean the plate cl 
artificial teeth worn by a patient. 

Fatigue, excitement, depression of spirits, as by grief, exposure 
to sun heat, the stay of some weeks of the non-acclimated in tropical 
climates, etc,, are also causes of this fever. It is altogether probable 
that the continued feverish condition, lasting a week or more, due 
to heat, to nervous causes, to overwork, etc., may be attributable to 
the action of leucomains being formed more rapidly than they aw 
excreted. 

It would seurcely be more than a play upon words to undertake to 
speak more at Jength of the causes of tho:2 torms of simple continued 
fever which are termed “irritative,” or “catarrhal," or “ gastric,” or 
“sun fever," ete. Such terms, while they do not explain the modu 
operandi of the cause in producing the fever, indicate in a general 
way its nature, Butin the vast majority of cases it seems impos- 
sible to trace the fever to its prime cause. In fact, we must admit 
ignorance as to the precise manner in which poison elements in the 
blood excite those metabolic processes which are productive of fever. 

From what has been said, it is plain that we may expect this sim- 
plo continued fover to occur in either sex, at all ages of life, during 
any season of the year, in any climate, and in all sections of the cir 
ilized world. Tt is said to ba mora common in children and during 
adolescence than in the more advanced periods of life. tis probably 
more prevalent in tropical sections than in the colder climates—not 
referring to mountain temperatures. But it has not been possible to 
secure statistics with reference to any of the points referred to 
There is no evidence to show that this fever is either contagious 
epidemic. Tn fact the occurrenca of an epidemic, or a history of s 
parent contagiousness would at once lead us to suspect the presence 
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some infectious disease which the febricula was simulating or con- 


One. attack of this fever confers no immunity against aubsequent 
attacks. . 


Pathology. 


No definite pathology has been established for simple continued 
fever. We naturally expect to find that morbid condition of organ or 
of tissue—more or lass defined—which is incident to the cause of the 
- disease—if, indeed, that cause is discoverable. Tn those cases trace- 
able to disorders of digestion—gastric or intestinal—there way be 
evidence of a mild catarrhal gastroenterocolitis. Possibly other 
- eases may present those putrefactive changes, or cerebral venous en- 
gorgement, or liver and kidney parenchymatous changes, etc., sug- 
gestive of insolation. Probably a few cases may present some micro- 
scopical changes in the pous, or in the nerves emanating from it, or 
in some portion of the ganglionic cells; but all such pathology is con- 
jectural. It is not improbablo that some cases would suggest the 
mildest forma of cerebrospinal meningitis. No definite alteration 
has been found in the composition of the blood, even though there 
may have been reason in supposing the case to have been an abortive 
form of an infections disease, as influenza, typhoid fever, ete, Even 
eases presumably of ptomainie origin have not been proven patholog- 
ieally nor bacteriologically or chemically to be such. Enlargement 
of the spleen or liver is not outlined by inspection, palpation, or per- 
cussion. Uren and urie acid—as in aente fi vers and inflammations 
in general—are eliminated in the urine in increased quantities until 
the crisis of the fever is reached. Inshort, all the changes recognized 
in the tissues and fluids of the body as occurring in this disease are 
inconstant and possess rather the proofs of irritation than of distine- 
tive inflammation. 

The fact is that simple continued fever, without complications, is 
so rarely, if ever, fatal thut opportunities have been wanting for a 
satisfactory pathological study. Until such opportunities arise we 
must remain content with what now must be confessed to be purely 
conjectural pathology. 


J 








Symptomatology. 


Simple continued fever cannot be said to have a definite period of 
incubation. Tt may develop in a fow hours, without prodromes, after 
a dietary indiscretion or after an imprudent exposure of person to 
moisture or draughts of air, or it may follow worrying mental strain 
when nervous tire is evident, Again, its invasion may begin at a 
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the defervescence being usually marked by free sweating, per- 
diarrhoeal 





than in typical typhoid fever and 
its fastigium (about 108° F.) by the end of the third day. 
elevation of temperature, with moderate alter-midnight remis- 
is usually quite evenly maintained for a varying period of from 
2 or six to twelve or fifteen days; then there is, as a rule, termina- 
by crisis. During the entire attack there is generally nothing in 
‘sigus or symptoms beyond the continued fever to occasion alarm 
anxiety as to the prognosis. Emaciation is notso marked as in 
oid fever of equal duration; and the “getting-up” is much more 
than after this latter disease, so that under judicious tonic after- 
tment the patient may be restored to his or her normal health in 
a week or xo. 

Immediate recurrence of this fever is very rare; although, as 
dy said, one attack does not give immunity against a subsequent 

after full recovery, 












Sequelae. 


‘There are practically none except such as may be induced by the 
ssest disregard of tho laws of hygiene. 








Prognosis. 
This is exceedingly favorable, unless a grave complication of ex- 
neous origin—so far as simple continued fever is concerned—sets 
‘as an intercurrent disease. It ix so rarely fatal that but few oppor- 
ities for autopsies have presented themselves. 









Diagnosis, 








At times nothing is more difficult than to make a satisfactory diag- 
8 of simplo continued fever. In truth, it is often not made until 
the termination of the disease, when the patient las returned to 
accustomed rounds of duty or of pleasure, Previous history, 
ysis, and bacteriology furnish us only neyative helps. It is not 
obable that some cases of febricula are ubortive forms of th 

s disease that may be prevailing at the time, Some dogre 
‘as to such prevailing infection mny so modify the true di 

















history of simple continued fever a} During epidemies of 
Upox, for instance, it is not unusual for the physician and other 
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of the rash to that of measles, as well as the frequent com- 
of bronchopneumonia and post-febrile paralysis, ete., read- 
pedticts simple continned fever. 
Erysipelas and acute rheumatism cannot be mistaken for the disease 
er consideration, although some writers have referred to thei 
ity in the earliest stages, Rheumatic fever without arthritis 
peeks endocarditis, which does not result from simple 











Succi ‘fevers cause marked enlargements of the spleen and are 
to malarial organisms which are usually easily detectable on 
nation of a drop of blood. 
Typhomalarial fever is a term which will not down, notwithstand- 
the most persistent effort of certain authors. Without diseus- 
the pros and cons, the writer is satisfied that there is a disease, 
this section of the country at least, to which the term is appli- 
Leaving out of consideration the points which diagnose it 
n distinctively typhoid fever and malarial fever, it resembles 
‘simple continued fever in the persistence of a fever, the absence of 
inal symptoms and eruptions of typhoid fever, aud the negative 
Its of repeated blood examiuations as to response to Widal’s and 
tests on the ono hand, or as to the finding of malarial parasites 
other. Nor is there definite response to the so-called “ thera- 
¢ test of quinine” in either. The spleen is not eepitibly 
ged in either of the two conditions. Fatal termination of cither 
very rare, and convalescence from both is rapid, We know of no 
tinctive diagnostic marks between theso two conditions unless it 
» that the so-called typhomalarial fever is a disease of usually abont 
e weeks’ duration and its decline is more gradual than is that 
simple continued fever. 
If simple continued fever develops during a prevalence of scarlet 
er ina community, the former would be told from the latter dis- 
by the absence of the seurlatinal eruption, nor ix there the ehar- 
ie sore throat, and there is no swelling at the angles of the 























Gastric and gastroenteric calarrh have « more gradual develop- 
usually from an easily recognized cause, and tho fever also 
ops more gradually, 

“From so-called worm sever simple contined fover is told hy its 
regular run of fever, by the absence of the marked uervous per- 
and the peculiar fouluess of breath which are common in 
n fever. Insimple continued fover the upper lip has not the thick, 
en look of worm fover, nor is the appetite voracious. Some- 
the therapeutic test of a suitable anthelmintic may be required. 
Vou. XV1.—20 
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on may be begun with advantage in relieving pains and 
fever temperature to about normal. Some 
to suit individual needs is the usnal pre- 


+ 34. (4.0) 
* - DY. (2.6) 
digitalis, +e gr vi (0.4) 

‘M. Make twenty ‘capwriles, s. One every. three or four hours, length- 

ng the Intervals as the symptoms Improve. 

eture of aconite—from a quarter drop to a full drop—especially 
in combination with from five to ten drops of spirit of nitrous ether, 
with a little water, is a favorite with many physicians. 

line of prescription, with rest in bed and a simple liquid diet, 

most quickly and safely tide the patient over into speedy 
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Synonyms.—Typhus recurreus, Febris recurrens; German, Riick- 
typhus, Riickfallsticber; French, Typhus & rechutes; Fiévre i 
utes; Russian, Vozvratnaia goriachka, Vozvratnaia likhoradka; 
yi i, Recurrent fever. 

Definition. —Relapsing fever is a contagious, febrile disease, char- 
© dy its cyclic course, to which it owes its name, and hy the 
ein the blood of a specific microorganism known as Spiro- 
a Obermeieri. In accordance with the present state of our 
Jedge of this subject and with the ideas now prevailing in the 
itifie world, we must include under this term nlso the morbid 
ffection described formerly by Griesinger under the name of “ bilious 
yphoid.” This author himself regarded bilious typhoid merely as 
a variety of relapsing fever, and was the first to adopt this view. 
evertheless he deemed it advisable to describe the affection as 2 
disease apart and under a special name, as a wholly autonomous 
morbid entity. The consequence of this was that many authors who 
wrote concerning bilious typhoid after Griesinger, of whom we need 
mention only Lebert, agreed with him as regards the autonomy of 
this disease in relation to relapsing fever. The explanation of this 
confusion is probably to be found in the fact that into the description 
of bilious typhoid, given by Griesinger, there entered certain ele- 
ments referable to analogous morbid processes, to which this name 
was equally applicable and was indecd applied by somo writers, al- 
thongh the processes were actually ontirely difforont from thoso of 
reenrrent fever. A confusion of this sortwas moreover possible and 
even natural at 1 time when Obermeier's spirochetes had not been 
discovered and when affections presenting so great an aualogy with 
relapsing fever wero relatively little known. At the present time, 
however, the certain knowledge which wo have acquired concerning 
the relations between these microorganisms and relapsing fever on 
the one hand, and of the diseases which resemble the lntter on the 
other, enables us to differentiate these morbid processes with great 
precision, and to give to them in our descriptions the place which 
belongs to them, 





sorult of their labora relapsing fever, which up to that time had 
confounded with relapses of typhus fever or of typhoid fever, 
finally recognized as an entirely independent disease and received 

he name which it has preserved up to our own day. 

Recurrent fever often presented itself during these epidemics, 
in Ireland and Scotland, under such a malignant form 
was so frequently complicated with icterns that in some cases it 
mistaken for yellow fever (Graves, O'Brien). 
Among the English writers who did much to enlighten us con- 
g the specific nature of relapsing fever we may mention, in ad- 
to those referred to above, Jenner and Murchison. The 
(1850) brought out very clearly and precisely the most impor- 

peculiarities and even the most characteristic symptoms of this 
on, and established upon a firm basis the differential diagnosis 
tho disease. Murchison, in bis classieal work on “The Continued 
ers of Great Britain” (1862), has given us 4 very detailed and com- 
a description of relapsing fever, and has in so doing eontributed 
very largely to our better knowledge of the disease. Tt was always 
ud which, in the great epide: that prevailed in the United 
m in 1868 and 1873 and also previous to this date, remained 
centre whencs tho disease spread throughout Great Britain, It 
Treland again which was the source whence this seourge passed 
beyond the British Isles and invaded other parts of the world, such 
America. To this we shall return later. 
Next to Great Britain, Russia occupies the first place among 
uronean countries us regards the date of the appearance and the 
extent of prevalence of relapsing fever. Tt was unknown there, low- 
ever, until nearly one hunlred years after it lad been reeoyn 
England. In 1833 the disease appeared in Odessa. Tu the 

of 1840-4] it prevailed extensively in Moscow, where it was frequently 
_ observed under the grave icteric form. Tu 1857-58 recurrent fever 
raged in eastern Siberia, and in the port of New Archangel in Sitka, 
Tn 1863 it appeared again in Odessa, and in 1S(-4 invaded St. Peters- 
Durg and the neighboring provinces. In 1865 it began to spread 
more widely and was reported in various cities and provinces of 
“Russia, and since that time it has invaded nearly every part of tho 
‘country, from Siberia and Turkestan (1865-66) to Poland (1866-68), 
and from Finland (1865) to the Caueasua (1865). Tn many places 
relapsing fever has appeared several times in quick succession, at- 
taining almost the proportions of a considerable epidemic. 

During the Russo-Turkish war of 1877-78 relapsing fever, together 
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an observers hava recorded epidemics of relapsing fever 
froquently the bilions form), occurring simultaneously with 
typhus fever, at Cairo in Egypt. It is very probable also 
a epidemic described by Larrey was one of the bilious forms 
ent fever. In his classical work on the infectious dis- 
Griesinger has given us an excellent description of relapsing 
, in which he includes the affection which he calls “bilions ty- 
although he also describes an affection under the name just 
n as n distinct morbid entity. This work of Griesinger was 
mental in adding greatly to the knowledge of relapsing fever, 
in Germany only, but among physicians of all countries. Among 
es German writers deserving of mention are Lebert and hia pupils, 
Bock, and others, Following these come Litten, Ponfick, and 
rs who have contributed valuable studies on the epidemiology, 
tomatology, and pathological anatomy of typhus recurrens. 
But without doubt the most important contribution to the study 
this diseaso which has been made in Germany is the discovery by 
eier, in 1873, of spirochwte in tho blood of patients suffering 
from relapsing fever, the organisms being found during the attack of 
1e fever and disappearing in the apyretic interval. This discovery 
not only of considerable importance in the atudy of the disease 
question, but it also contributed greatly to our knowledge of the 
h ‘is of infectious diseases in general. 
The discovery of Obermeier was followed, not in Germany alone 
in other countries as well, by a long series of researehos in the 
direction, We have already mentioned the Russian authors 
who worked in this field aud who obtained important results, Among 
the Germans who have added to our knowledge of the bacteriology of 
psing fever we may refer particularly to Litten, Birel-Hirsehfeld, 
Koch, Engel, Weigert, and others. 
Of other countries in Europe in which epidemics of relapsing 
have been observed we may mention the Scandinavian peninsula, 
slight visitations were recorded in 1951, 1861, and 1865. It is 
npposed that the infection was imported in these years from Finland, 
‘Franco has never hud to suffer from epidemics of relapsing fever. 
‘Several cases were, indeed, observed in Val de Grico following the 
Crimean campaign, but there were never enough cases to constitute a 
eal epidemic. Small collections of cases were also noted towards 
the end of 1866 and the beginning of 1867 (Morache). Tu Belgium 
and Holland also only small isolated epidemics of relapsing fever 
were noted in 1859 and 1867. Switzerland, Ttaly, and Spain have 
never been visited by relapsing fever. 
+ Greece, Dalmatia, Turkey, and Asia Minor, as well as many of 
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which may arise tend to disappear spontaneously. Other 
e8 again seem to be wholly immune to the disease, there being 
ncy at any time to the occurrence of an epidemic spread, 










Etiology and Bacteriology. 


At the beginning of this work I stated that relapsing fover is a 
ntagious disease which oceurs ordinarily in epidemic form, Since 
celebrated discovery by Obermeier in 1873 of spirochwtm in the 
d of patients with relapsing fever, the contagious principle of the 
ease has been referred to these microorganisms, which we shall 
cribe below. That which constitutes the most demonstrative and 
g proof of the relation of these microorganisms to the dis- 
e in question is the truly characteristic fact of their presence in the 
ood of sufferers from the disease during the febrile paroxysm and 
ir absence during the period of apyrexia. Numerous researches 
taken by various investigators (Engel, Weigert, Litten, Birch- 
e Koch, Curter, Minkh, Heidenreich, Motchoutkovsky, 
d atlas) since the announcement of Obermeier’s discovery have 
own without any question that, on the one hand there is no relaps- 
fever without the presence of spirochmtiec, and on the other hand 
microorganisms are always encountered in the blood of pa- 
ts suffering from this disease. Riess ulone claims to have ob- 
ed a larga number of eases of relapsing fever in which he was 
Ne to find any spirochate in the blood. 
Tn the great majority of cases wo find the spirochete in the blood 
immediately before, and especially during, the febrile paroxyam. 
ich, however, has noted their appearance in the blood 
honrs or even ove day before the beginning of the paroxysm, 
Carter has seen them as long as one or two days before, 
r: is, however, as we have stated it above, nam that the micro- 
organisms do not appear until just at tho beginning, or at the moat a 
few hours before the beginning, of the febrile paroxysm. 

But aa soon as the paroxyam begins to subside and the crisis ap- 
ea the spirochetie lose their mobility and disappear from 
the blood, This disappearance is noted especially at the period 
when the critical sweat occurs. It is only in exceptional cases that 
the presence of the spirochmtm has been noted in the blood during 
the apyretic period, Bliesoner found thom some hours after the 
- critical defervescence (the thermometer marking 36.1° C. or 96.5° F.), 
Birch-Hirsehfeld during the first two days of the first apyretio 
period, and Winzer even on the third day after the fall of tempera- 

































ETIOLOGY AND BACTERIOLOGY. 463 


proportions of microorganisms in its various parts, and also 
preparations of blood drawn at the same time from 
it portions of the body may contain varying numbers of spiro- 





). 
to what is due the disappearance of the epirochwtm from the 
at the period of crisis and what becomes of these microorgan- 
u their disappearance, we at present know but little. ‘The 
fact is of great importance in this regard, The spiro- 
‘hich disappear from the blood of the patient within a few 
after the crisis, or even sooner, will outside of the organism 
retain their mobility for a long time in blood kept at the 
temperature (thirty-seven days according to Motehoutkov- 
but only fourteen days according to Heidenreich). Woe know 
that upon losing their mobility the microorganisms degenerate, 
ing gradually granular. M(illendorf, preserving the spirochsts 

0 of the body in a fine capillar$ tube, found them alive at the 
of eight to ten days. After this time they became disintegrated 

\to very minute granules. The same disintegration of the organisms 
observed by Pasternatsky, who exposed them to the action of 
ated temperature in hermetically sealed tubes. Mamouroysky 
found that the spirochmtw change their shape ten to twenty hours 
e the end of the febrile paroxysm. Little by little their spiral 
s straighten out into threads which are perfectly even or 
e only traces of the spiral form. At the same time their pro- 
which up to that time was perfectly homogeneous, becomes 

in places, a change which is observed with great clearness in 
eparations stained with fuchsin. The spirochiotm then present 
elves under the form of chains of spirals or filaments, an ap- 
nce due evidently to the fact of an unequal degeneration of tho 
jlaam. Those portions which have lost their vitality lose 
property of fixing staining reagents, The number of these 
ete in chains increases towards the end of the febrile 





















cys. 

Metchnikoff was never able to observe the destruction of the 
iroe in the blood of monkeys, althongh he repeated his exami- 
every five or ten minutes. He believes that the function of 
troying these microorganisms belongs expecially to the spleen, 
elements of which (phagocytes) absorb them, while the clements 
the blood as well as those of the other organs, such as tho liver, the 
i-marrow, ete., do not possess this power. 

It is, however, interesting to note that we do not find the spiro- 
p during the crisis, in any of the secretions or excretions 
suliva, urine, milk) or in the feces, or in the vesicles of 








is to the the 
estate fro ala atng fever: 


taken from a patient with relapsing fever some monkeys, 
h were some which had previously received an injection 
skin of blood taken from & person who had just passed. 


fever of moderate duration unaccompanied by the presence of 
‘hate in the blood. 

tay be regarded as an established fact that there is a yery 

relation not only between the parasitic elements and the 

process observed in man, but also between the liquid whieh 

ps these parasites (such as the blood of a patient) and a similar 

process observed in animals, and this fact puts beyond 

bility of doubt the existence of a pathogenic relation between 

etm and relapsing fever. For this reason we think it will 

be superfluous to give here a more detailed account of the parasite 

relapsing fever as well as a description of the measures employed 
e examination to determine its presence, 













Monrnotocy or Onenerer's Sriocumre. 


‘The parasite of relapsing fever belongs to the class designated 
Di or spirobacilli, by which we understand microorgan- 
having the form of mobile reds curved for the most part in the 

h of a corkscrew. Tho spirobaeterin are divided inty spirilla 
and spirochwtm. The spirilla, called also vibrioues, are charneter= 
d by Jonger spiroid turns and are endowed with lively vibratory 
ovement, Among them we find the Spirillum serpens, Sp. undula, 

rugula, Sp. tenues, Sp. rotulans, and the comma bacillus of 
jatic cholera. Most of these microorganisws form spores, The 

uote resemble the spirilla, but differ from viefly in that 
the most part they are longer and finer, and haye she 
spiral turns. Tn this class we have th rchieta plicatill 
d in stagnant water, Sp. bucealis seu dentivola, found in the 
and nasal muens, and finally Sp. Obormeiorl, with which we 
By reason of confusion in nomenclature then 
mo was formerly ealled by various miumes, 
currentia, or spirillum reeure 
pirillum, a name which 




























has preserved even to the present day. 
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brown), and Hueppe and several others have obtained good 
in these eases by the employment of methylene blue and other 
aniline colors, ‘The spirochete cannot be stained by Gram’s 


‘When we examine a drop of blood freshly drawn from a person 

ing from relapsing fever, we observe first of all, according to 
ier and others, a movement in mass of the blood which seems 
s if produced by a light shaking of the red blood corpuscles, at is 





Fro. 2%. —Blood from a Patient with Keinpaing Fever, Showing the Spirochmtus, Prom adried prep= 
‘aration stained with carhol-fuchsin, Between the groups of red bloc evi nnd sone ines as 
herent by one extremity to a cel, re seen thi wptrochmtay, orTeLITIOR Isolates, sometiines Juin d 
Vogettier vo form loops, 20, 


not difficult, however, to persuade ourselves, upon more exreful exami 
nation and under a higher magnifying power, that these movements 
are caused by the spirochmta themselves. Among the red globules, 
sometimes isolated and sometimes nammulated, move with proat 
rapidity very fino, delicate corkserow-curved filaments of varying 
Jengths with feeble refractive properties. These filaments sire ob- 
served either swimming freely in the serum or attached by one 
extremity to one of the blood corpuscles, In consequence of their 
extreme tenuity it is not always perfectly y to dotect these fila- 
ments. At the beginning we seo ordin: only & part of a apiro- 











above. Tiktin alone has recently claimed to have seen 
colorless transverse strim, visible under a magnification of 


) diameters, or more rarely under one of 700 diameters. The 
of strive observed by him was from two to three. Sometimes, 
to the same observer, the spirochmtm present the appear- 
of a chain composed of many very fine links. 
‘he spirochwetw are perfectly colorless, but have well-marked out- 
which become more distinct when the organisms have lost their 
ity. At this time the transverse diameter increases somewhat, 
it at the extremities which taper off to a point, The number of 
varies from six to sixteen according to the length of the organ- 
and their radius from a quarter to a half of the diameter of a red 
ood cell, The spirals do not lie in the sume plane, but resemble 
corkscrew. This spiral form disposes the microorganisms to en- 
glement, and when once they have become bound together they do 
separate, notwithstanding their movements, but form, when pres- 
nt in considerable numbers, little balls or thick felt-like layers. 
says that by altering the focus we may clearly distinguish the 
or corkserew-like turns of the spirochete. According to 
ich the spiral form is most easily observed when the apiro- 
e begin to move slightly and when the longitudinal axis of a 
ent becomes perpendicular to the field of observation. Under 
h condition wo see only tha upper extremity or n crow-xection 
ich appears sometimes under the form of a small circle constantly 
ing moro or less eccentrically, or somotimes that of a cone uny- 
from above downwards, or a small cylinder having. a similar 
'y movement. 
The movements of the spirochwetw ave in general very varied, and 
manent) several kinds: 1. A rohury movement aromnd a vertical 
8 is the most 
eristie; some writers call it an wndulatory or zigzag move- 
Tt is produced by a very strong spiral rotation of the micro- 
‘ism around its vertical axis, forward or backward. Tu cone 
is always exceedingly active. we 
en great flexibility of the spirochmtw by means of which they 
n avoid or turn around any obstacle which they encounter in their 
h. 2. A movement of progression, either forward or Iuekward. 
his movement may be very active or it may be slaw, 5. val 
ments of flexion and extension or pendulum movements, Some 
mention also other forms of movement, tetanic, elongation, 
retraction, ete. 
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ment, Sometimes theso masses havo the appearance o| 
often they take on star shapes, In their interior they may 
prisoned red blood cells which they move about by means 





As regards tho inffuones of temperature, it has been found that 
the spirochmwtm live, that is to aay, preserve their movemonts longest, 
in blood outside of the body at the temperature of the room (accord- 
ing to Heidenreich, for fourteen days at a temperature of from 18” to 
21° C.—65° to 71° F.), but lose their movements quite rapidly at 
higher or lower temperatures. At modornto febrile temperatures, up 
to 38° ©. (100.4° F.), they become motionless in fifteen hours; at 41° 
to 41.7° CG. (105.8° to 107° F.), in four hours; at 44.5" to 46° C. 
(112.1° to114.8° F.), in two houra and a quarter; and at 48°C, (118.6% 
F.), in half an hour. Spirochwt# which have become immobile 
under the influence of a febrile temperature will sometimes recover 
their power of movement some hours after the reduction of this tem- 
perature. The reduction of the temperature below that of the room 
will also hasten the period of suspension of mowements, Thus ata 
temperature of from 2.5° to 5.6° ©. (36.5° to 98.5° F.) the movements 
conse in two days and half, and at one of —5" to —6° ©. (23° to 19,2" 
F.) they cease in two hours. Itis a remarkable fact, however, that 
after a reduction of the temperature to —10" ©. (14° F,) the spirochaete 
recover their movements after the blood has thawed and has been 
raised to the ordinary room temperature, 

Tf oxygen is passed through the blood the spirochetes become 
immobile in from thirty minutes to an hour and a half. Tn an at- 
mosphere containing a large proportion of carbon dioxide their movo- 
ments are speedily arrested. The addition of plain water in the pro- 
eee of one part to four parts of blood causes the movements of 

the apirochiwete to become slower and to cease ten times more quickly 
than in nndiluted seram. If water be added in larger proportion the 
spirochatm perish very rapidly. A solution (one-half to one per 





“Creosote ia agueons solution of the strength 
destroys the spirochwte in two or three 


solution; the latter in five one-hundredths of 


solution of hydrochlorate of quinine, added to the blood 

of one part to four, permits of a continuance of the 

nts for one hour, the addition of the same quantity of a two- 

cent. solution kills the spirochete immediately. Strychvine 
1 10,0 000) kills the spirochatw. Cuarbolic acid in one-per-mille so- 
0 n also kills the microorganisms. Solutions of 1:3,000 of the 
Lloride or the nitrate of mercury immobilize the spirochwtm 

, and 1;4,000 solutions of the same substances pro- 
a like effect after a short interval. According to Seyliger, a 
solution, even as wenk as 1;50,000, produces a noticcablo 
‘Aloohol of 12°, added in the proportion of one part to eight 
of blood, arrests the movements in a few hours, but the same 
tity of 20° alcohol produces this result almost immediately. 
n exposed to the vapor of alcohol of 60°, or to that of chloro- 
n, the movements of the spirochiwtw in the blood are arrested in 
course of half an hour. Benzoie acid in 1:5,000 strength pro- 
no effect. Naphthol-7 in 1:6,000 solution produces a marked 
upon the mobility of the microorganisms, but unfortunately 
substance is soluble with great difficulty, Fowler's solution, 
), is without any apparent effect upon the spirochietw. Py olk- 

n does not begin to act upon the wicroorganistis until it is in the 
jon of 1:1,500, and the same is true of gentian violet, Puchsin 







































chete very rapidly when added in the proportion sat 1210,000, 
at the samo timo it imparts to them quite an intense stain. ‘The 

assage of an electric current, oven a very weale one, arrests tho moeve- 

ments quite speedily. 

While some substances act upon the spirochwete only in killing 

that is to say, in arresting their movements, others, such as 

n, caustic potash, and distilled water, cause their eomplote 





ance. 
- The facts which we have just been considering: demonstrate to us 
on the one hand very feeble influences, such as condensation or 
ution of the blood containing the spirocluete, or the 
sneons, produen yory 
n the movements of the microorganisms, while on the other hand 
e microbes differ greatly fror others in their behavior to certain 






spirochetw at all could be detected in it, and made preparations 
from it in the moistehamber. At the beginning no spirochiets could — 
be found on the most careful examination repeated on several succes 
sive days, but suddenly they were found in enormous quantities 
Their appearance was always, however, several days (bro or thre} 
later than the occurrence of a new febrile paroxysm in the person 
from whom the blood was taken. The average duration of a 
pense of latency of tne spirochtwe was from five to six days. Al 
hreelit, however, asserts that the germs of the spirochwts circulate 
in the blood during the period of apyrexia. Similar Tesults, 
regards the development of the spirochmtm, to those obtained outside 
of thi body have been obtained in blood taken from a patient in the 
upyretie poriod by Lachmann and Gerhardt, Gabritchevsky has alo — 
observed rultiplication of spirochmtm in the blood. Up to the pres 
ent we do vot know rm i 
nproduectior 
menus of 
Amony the different modes of reproduction we may assume int } 
tation is the probable because of the sudden: 
large numbers of the microorganisms in the blood in whieh paps | 
time they lind nob been found at all (Albrecht). 
Tn order to obtuin a more precise notion of the réle of the 
elucte in the production of relapsing fever, it will be i ie 
recall certain inoculation experiments. Minkh and Motchor 
were the first to lemonstrate clearly the etiological réle of #1 
chiete in velapsing fever, Minkh inoculated himself 
wound in the arm with the blood of a patient suffering 
fever, and obtained positive results. Motchoutkovsky 
others, having previously obtained their consent to the a 



















made on the domestic ani- 

4 which commouly served for this parpose (ous, cats, pigs, rab- 
, rats, mice, sheep) have usually been attended with 

ive results, but H. Vandyke Carter and Robert Koch have sue- 
in exciting symptoms of relapsing fever in monkeys (Mucaens 


;» Lemnopithecus entellus) by giving them subeutaneous in- 

jections of defibrinated blood, containing spirochete, taken from a 
patient with relapsing fever. In the same way they also suceeeded 
in transmitting the disease from one monkey to another. In Carter's 
experiments twenty-two out of thirty-one monkeys submitted to experi- 
‘ment contracted relapsing fever. The intensity of the disease in the 
men from whom the blood was taken had no apparent influence upon 
the results of the inoculations, but the passage of the infectious prin- 
ciple through the organism of the monkey seemingly increased ita 
materially. The period of incubation varied from thirty 

to one hundred and twenty-six hours, the mean being ninety hours. 
‘The fever attained its maximum intensity, during the first day of the 

- disease, within a period of from three to twelve hours. The duration 
of the fever was usually quite short (from six to eighty-six hours), 
Some hours after the fall of temperature and after the spirochwtw had 
- disappeared from the blood, the temperature rose again for a period 
of from six to twelve hours. Sometimes, in the more severe cases, 
this elevation of temperature was observed only after three days and 
a half, but these were not true relapses such as are obse ed in man. 
One attack of relapsing fever did not confer in the case of 
animals, for an injection of blood from a patient with relapsing fever 
made into the subcutaneous tissues of a monkey which hud just 
emerged from an attack or had had one some time previously, never 
failed to exeite a new febrile paroxysim. ‘The spiroclwetw developing 
in the blood of monkeys differed in no respect, neither in their form 
nor in their movements, from those found in the human aubject, 
Carter, however, thought that they were slightly shorter and had 
fewer spirals. Their increase in nuiuber during the height of the 
fever and their disappearance in the apyre iod vorres;ponded in 
every respect to the same phenomena observed iniman. Autopsies in 
these cases revealed the presence of spirochite in the brain, the 
Jungs, the liver, the spleen, the 8, and the skin. 
Following Carter and Koch, inoculation experiment monkoys 
were repeated with the same results by Metel of, Soudakevitel, 
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re ee i ceteris te tin mente 
represented by the spirochete, seeing that 
Inow very wel the diferene in this epect baton the various 


g them in blood outside of the organism, we have yet to mention 
employed for the first time by Pasternatsky and later by Kar- 
sy and others. According to this method blood containing spiro- 
te is taken from patients suffering from celepeine fever by means 


i |. Unfortanately, however, this method, from 
which much was expected, has up to the present time given very mod- 
_ erate results as regards the study of the nature and properties of the 
spirochwetw and their germ 
Tn speaking of the relation between the presence of spirochwhe in 
the blood during the paroxysm and their absence at the apyretic 
period, and also of the reaction of these microorganisms in the pres- 
ence of various influences, it will be proper to refer to the various 
causes which investigators have alleged in explaination of the disap- 
pearance of the spirochiwte from the blood during the crisis. This 
question is evidently one of very great and essential importance in view 
of the fact that its solution would show us what we have to do and 
towards what we must direct our efforts if we would treat this alfec- 
tion with success or be able to ent it short. The action of high 
febrile temperatures has been alleged by Heidenreich as the probable 
explanation of the disappearance of the parasite from the b The 
results of his experiments, indeed, and of those of others speak in 
part in favor of an intluonce of this kind. Nevertheless we cannot 
admit the exclusive influence of high temperatures and their imme- 
diate action upon the spirochetw. A high temperature appears 
rather to be a coexisting agent and one auxiliary to other influences 
which have been designated by various writers as acting in the same 
direction and as possessing a great importance in this respect. Tt 
would certainly be diffienlt to deny any sneh aetion in the ease of 
some of these influences at least. Motchoutkovehy has alloyed the 
condensation of the blood which occurs during the crisis in conse- 
quence, according to him, of the sweating and the diarrhea, and 
which exerts a very prejudicial effect upon the spiroeliete. Tho ine 
vestigations of Traugott have, however, shown that the density of the 
blood diminishes gradually during the febrile parosysm, especially 
after the crisis, and that there is merely a very slight und temporary 
increase in density during the sweating, Albrecht has noted that 
— 
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normal temperature of the body. A more exact 


all the agents above mentioned would without 


just begun, and which presents still many vague and contra 


“points, 
x of the relation of spirochwtw to relapsing fever we 
will be interesting to note that Steel has observed in horses 
a disease which bears a striking resemblance to relapsing 
in man, and which is almost always followed by a fatal result. 
and asses alone are naturally subject to this disease, but it may 
nsmitted by inoculation to monkeys and dogs and rans in them 
no course as in horses, that is to say, the infected animals die, 
| found in the blood of animals suffering from this disease certain 
spirilla resembling closely Obermeier’s spirochmtws, whieh 
appeared in the blood in enormous quantities, disappenr= 
reappear in a new paroxysm. Sakharoff has also observed in 
an epidemic disease with typical course and clevated tempera- 
depending upon the presence in the blood of microorganisms 
embling greatly Obermeier’s spirochwte. Tu the liviry, blood of 
e sick birds they twist about, turning round their longitudiual 
, Sometimes with extreme rapidity, and disappear from the field 
the microscope with the samo rapidity as the spirochimtw of relaps- 
gfever. In the spring of 1891 this disease terminated ‘apidly 
death, while in the antumn of the same year the birds survived the 
stage and suffered later from an articular affcction recalling: nente 
rheumatism in man. At autopsy there were found an in- 
in volume of the spleen with softening of ite parenchyma and 
tain yellow caseous nodules in the liver, No spirochwte were 
ind in the tissues or in the blood of these dead birds. 




















Orner Ertorocicat, Coxprrioss. 


After this bacteriological review we will study the other conditions 
upon which the development aud spread of the disease dey 
Relapsing fever, as has alroady been indicated, is a covtazious 
and usually epidemic disease, The beginning of an epidemic is 
generally attributable to importation, sometires very evident and 
etimes so indefinite that the most careful investigation fails tu 
de trate clearly the origin of the first case of the disease The 
contagious element is incapable of long preservation or of renewal 
in all places where the germs have been imported outside of the hu- 
‘man organism. As general rule relapsing fever disappears at the 




















demic finve Souurrél Without relation to famnfus on scarcity 
Furthermore, most of those affected with relapsing fever 
bert has justly remarked, in no sense poorly nourished or 
Several authors havo assorted that a vogetable dict pre- 

infection by relapsing fover, but this is far from having 

ily proven, Zorn, who carefully studied and well de- 


d is the more intense the more frequent and more im- 
contactof the sick with the well. It is propagated then 
centres in the formation of which bad hygienic condi- 
the herding together of a large number of persons in 


play an importunt réle, Tn small apart 


of the disease in the different members of the 
to Lebert, very variable. In more than 27 per 
interval (period of incubation) is one day, in 16 
in IL por cent. three days, in 5 per cent. four 
five days, in 6 per cent. six days, and in 4 per 

‘in 76 per cent, of all cases the disense mani- 

of a week, and in 54 per cont. during the first 


mics in isolated houses and dwellings is 
Gites at volapaing fever than in that of other 
ut of 46 homes invaded by this affection Lo- 
cases in 26 families and one of 3 to 6 cases in 
46 families two or three members foll ill 
other families the different members were 
everal days or weeks. It has been noticed 
“sick first, then the children, and only 


i Ee say contact of the sick with the 
Onditions for the propagation of the 
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[t is not yet definitely established by what vehicle the contagious 
is conveyed from tho sick to the well, whether in the ex- 
d epithelium, in the sweat or other cutaneous secretions, tho 
, the saliva, the nasal mucus, the urine, or the feces; nor do we 
through what channel itenters the body of the healthy, whether 
ie skin, the respiratory passages, or the digestive tract. One 
we have definitely learned within a comparatively recent time, 
ely, that the contagious principle exists in the blood, and that it 
be transmitted from the sick to the well in the latter provided 
is fluid be taken from the patient during the febrile paroxyam. On 
count of this fact it has been believed that the ordinary parasites of 
play @ more or less important role in the spread of the conta- 
m of relapsing fever. 
As to the other conditions bearing upon the etiology of the disease, 
must content ourselves with the few remarks whieh follow. 
Metereological Conditions.—The level of the ground water, elite, 
easous, and weather exert no marked or definite influence in the de- 
ent of relapsing fever. According to Hirsch, of the thirty-five 
occurring in Great Britain, Germany, and Russia, the 
prevailed most extensively in summer in twelve, and in wine 











development in an equal number of instances under exactly opposite 
“meteorological conditions, Epidemics have also occurred with aa 
great frequency during hot and humid seasons as whon the air was dry 
and cool. Some authors, however (Lachmann, Seliidt, and others), 
and especially Russian writers (Hermann, Reitlinger, Golinety, 
Skvortsoff, and Likhatcheff) say that the greater namber of epidemics 
_oceur during the winter. They explain this by the confinement and 
crowding together of the poor in their dwellings and in night refages 
‘during the winter season, 
As regards sex ithas been generally noted that men are more eom- 
monly attacked than women, furnishing eighty per cent. of all the 
cases, This is readily explainod by tho fact mong the working 
classes the men are more often obliged to mingle with others, gaining 
their living outside of their homes. 
As regards age those between fifteen and thirty years furnish the 
greatest number of cases, partly because this age is the ono in which 
‘men are more often exposed to certain injurious influences, aa in 
wandering about in seareh of work, and partly because relapsing 
fever follows in this respect the general rule of affections of this 
nature, No age, however, even the most advanced (we have seen a 
fatal case of relapsing fever in a woman seventy-cight years old) or 
the youngest (cases have been observed in intrauterine Life), is com- 















that in these cuses the mortality of typhus fever is only about 
as great as it is when the disease occurs unassociated with 
g fever. Cases have been observed of the coexistence of re- 
¢ and typhus fevers in the same person, and also of relapsing 
typhoid fevers (Botkin-Borodoulin). It has also been re- 
d that the mortality in these eases of coexistence of the two 
es is not increased, but on the contrary the death rate is below 

it of cither disease when occurring alone. 
‘Those who have onco suffered from an attack of relapsing fever aro 
thereby rendered immune to subsequent attacks, or at least the 
munity conferred by one attack is of very short duration. Chris- 
suffered from three attacks in the course of fifteen months, and 
Is also had a second attack which followed the first within less 
na year, Litten has seen fivo cases of reinfection oecurring 
within a period of from twenty-nine days to four months after the 
first attack. In this connection a case observed by Motchoutkovsky 
is interesting: A young girl suffered from a first attack consisting of 
ur paroxysms; after an interval of twenty-three days she again fell 
and had three distinct febrile paroxysms; after this there was an 
interval of seventeon days when she fell ill for the third time and 
passed throngh two paroxysms. According to Motehoutkovsky two 
weeks marks the limit of the immunity conferred by one attack of the 
disease. In inoculation experiments on monkeys, Carter and others 
were able to induce a second infection, These facts are of consider- 
able importance, since they indicate the necessity of isolating relaps- 
ing-fever convalescents from those passing through an attack in order 

to prevent a second infection. 





Symptomatology. 


Tho latent period of infection, called the perio? of incubation, lasts 
from five to eight days according to most writers, among them 
Motchontkovaky, Spitz, Selimidt, and others. But these limits are 
not absolute, and the period may be oithor longer or shorter. Perls 
wounded himself in performing an autopsy on the body of a person 
who had died of relapsing fever, and the attack began in him at the 
end of seven days. Minkh accidentally inoculated himself on the 
forearm near tho wrist from a pipette containing spiroclielie, and he 
suffered from an attack of relapsing fever which began six days later. 
Tp animals, as wo haye seen above, the period of incubation is in 
general shorter than it ia in man. 

Prodromes are wanting in most cases, and when they do exist they 
consist simply of the ordinary phenomena observed during the period 
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and palpation, and the organ quickly 


| Myalgis is very marked. The patients complain of pain in the 
uscles even during repose, but this becomes much more pro- 
during moyement or when pressure is made on the soft parta, 













in the calves of the legs. The pais is cutting, lancinating, 
or without any special character. On account of the pain 


etic facies observed in typhus and typhoid fevers, Delirium is 
and notwithstanding an extreme weakness the patients retain 





Examination of the skin reveals ordinarily no eruption. Occa- 
sionally the presence of petechiie has been noted, especially over the 
pogastrium, and sometimes we see facial herpes and, in the later 
-“paroxysms, sudamina. It is not uncommon in the ordinary eases to 
‘see an icteric coloration of the skin by the third or fourth day. Tha 
fieces, however, remained colored. The urine is febrile in appear- 
ance, and sometimes contains albumin and casts, 

‘The prostration, restlessness, fever, and thirst are at their maxi- 
mum on from the fourth to the sixth day. A very marked sensation 
of tension in the epigastrium causes oppression and dyspnoea, From 
the beginning of the attack we find the spirochwtw in the blood (seo 
page 455), 

Crisis, 
















Tn the midst of these grave symptoms, when tho discaso 
is at its height (five, six, or seven days after the onsot), suddenly all 
the morbid phenomena grow less, A profuse sweat comes on and the 
temperature fulls 4° to 6° C. @ to 11° F.) in the course of a fow 
hours (from two to twenty-four), most commonly in the period from 
evening to morning, ‘The frequency of the pulse diminishes, falling 
sometimes below tho normal. The headache becomes Jess severe, 
and the respiration becomes freer. Tho pains disappear or diminish 
greatly as a rola, but in some eases they persist with suflicient inten- 
sity to cause the patient much discomfort. Sleep becomes quieter, 
the appetite returns, and the excessive thirst disappears. ‘The stools 
become normal und the yolumo of the liver and spleen is reduced. 
Soon the patient's strength returns to such » dogree that he leaves 
the bed, and some even quit the hospital at thiv time despite the 
warning of the physician that a relapse is liable to come. During 
the crisis, or the hours preceding it, the spirochatw usually disappear 
from the blood, 

¥ Sometimes, though rarely, the morbid phenomena do not disap- 
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nsity of the relapses. If the course of the disease has been 
e the patient is able to resume his ordinary occupations in 
two weeks after the subsidence of the last paroxysm, or in from 
to eight weeks after the onset of the fever. In other cases conva- 
is more prolonged. The emaciation, general debility, ana- 
and various complications, of which we shall have to speak 
are the usual canses for the retardation of convalescence. 

















, tho temperature may rise for a time (complementary fever) 
the occurrence of any complication, this seeming to be a last 
ble reaction of the organism against the infection. The pains in 
a muscles and bones may also reappear from time to tine during 
escence. Finally we may observe in convalescence some des- 
u n of the skin, and sometimos also edema of the cellular tis- 
Death may oceur from general exhaustion and collapse, in cases 
which the intensity of the pathological process is very great; it 
ccurs more frequently in the course of or after the second paroxysm, 
but is most commonly caused by somo complication, such as pneu- 
‘munia (see below). In cortain cases the patient dies in the course of 
the primary attack, asa result of the excessive temperature and cou- 
sequent weakness of the heart. Tn such a case the sweating stage 
does not appear, all the symptoms increase in gravity, and the patient 
~ falls into a typhoid state, with prostration, stupor, deafness, delirium, 
a burning heat of the skin, dryness of the tongue, which is covered 
ith a dark coat, and involuntary stools. In certain enses we sec 
continual vomiting, in others it is the comatose or convulsive state 
which predominates. Finally, cases are met with in which, after a 
‘certain period of calm, a sudden genoral prostration, sometimes ac- 
companied with vomiting, ensues and the patient dies suddenly. 
Bitious Typhoid.—In tho preceding description wo have endeavored 
to present a picture of the most common form of relapsing fever, of 
‘that which is usually described under this name. But alongside of 
this ordinary form of relapsing fever we sometimes sea others pre- 
senting more or loss pronounced deviations from the type, due either 
to complications which may supervene or to a certain special degree 
of virnlance of the infections principle. Among these atypical forms 
of relapsing fever we have first to mention that in whieh jaundice 
occurs a3 a complication, a form which Griesinger has described 
under tho name of “bilions typhoid.” Althongh some doubt might 
at one time have been felt whether this was really a form of relapsing 
fever, thera can now no longer be any question concerning the iden- 
tity of the two affections, Recent researches have shown in general 
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point or peiow. Then, after a fever-free period of longer or 
duration, a new attack appears, the evolution of which resem- 
the first—and so on. All this oeeurs more or less regularly at 
e end of a certain definite number of days, aud may be repeated 
eral times. hese repeated attacks (relapses) are so characteristic 
this disease that they have given to it its name, A relapse occurs 
ninety-nine per cent, of allcases. Usually there is but one relapse, 
is to say, two febrile paroxysms; more rarely there are three, and 
ery exceptionally four or five. Some authors have recorded six or 
even seven paroxysims of fever. We find in the first decennial report 
the Botkin Barracks Hospital at St. Potersburg that two patients 
n the hospital during the epidemic of 1882-83 had each seven attacks ; 
of these patients was between fifteen aud twenty yeurs of age, the 
between thirty-five and forty. During the epidemic of 1890-91 
ere were two patients who had cach six attacks; one of these pa- 
Fionts was sixteon yoars old, the othor twenty, Recovery took place 
in each of these four cases, Mme. Pavlovsky reported in the Aedit- 
sinskote Oloxrenic, No. 2, 1878, a caso in which there were six febrile 
paroxysms between March 21st aud May 25th. The interval of apy- 
rexia was six days after the first attack, twelve after the second, seven 
after the third, cight after the fourth, and seven after the fifth, The 
longest paroxysm (six days) was the fourth, the shortest (two days) 
was the fifth, the latter with the highest temperature (414° C.—106.5° 
F.); the sixth purosysm, with a temperature of 41° C. (105.8° F.), 
lasted three days. 

The varions epidemics diffor markedly in this respect. In some 
the occurrence of two attacks only, that ia to say, of only one relapse, 
was the almost invariabla rule, while in other epidemics there were 
ordinarily several paroxysins. Thus at St. Petersburg, aceording to 
observations in the Botkin Barracks Hospital during the epidemics 
of the last ten years, the number of attacks in the casos ending in 
recovery was 1s follows: in 1882-83, lad only one attack, 35.5 
had two, 25.5 had three, 6. t. had more than three at- 
tacks. During the epidemic of 18 wor cent, had one attack, 
35.2 had two, 19 had three, and 8.2 per cent, had moro than three 
attacks, 

Tn 1890-91, 34,85 por cent. of the patients had ona attack, 39.4 
had two, 22.15 had three, and 3.41 per cent, had more than three 
attacks. Of tho fatal eases treated in the hospilal during the epi- 
demic of 1890-91, there had been in 50.48 per ceut. one attack, in 
89.8 two, in 7.76 three, and in only 1.4 per cont, had thero been four 
attacks. In the report of the temporary Municipal Hospital at St. 
Petersburg we find that during the epidemic of 1880-81, 65.7 per 
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©, that is to say, of the time necessary for the complete de- 

of the infection by spirochwte, and for its characteristic 

tutions (the first period or eyele embracing the period of in- 

and that of the primary febrile paroxysm; the second cycle 

the first apyretic interval and the first relapse; the third 

apyretic interval and tho second relapse, or third febrile 

ete.). From a study of tha figures 80 obtained ho formn- 

the following conclusions: 1. The duration of each of the corre- 

cycles is an invariable quantity in a very large number of 

2. With each succeeding cycle the number of febrile days 

hes, while that of fever-free days increases. 8, The increase 

the number of apyretic days is somewhut greater than tho diminu- 

in the number of febrile days, so that each new cyele is some- 

longer than tho preceding; this increase of the apyretic interval 

place not wholly at the expense of the preceding paroxysm, but 

is due also in part to a retardation in the appearance of the succeed- 

paroxysm, the latter being probably due to the fact that the or- 

contains during the apyretic intervals certain substances whieh 

inder the development and evolution of the spirochmto fram embry= 

onal to adult forms. 4. The ratio between tho duration of the first 

apyretic interval and that of thesecond febrile paroxysm is in 75,5 per 

cont, of all cases very nearly 2:1,7; that between tho duration of the 

second apyretic interval and of the third febrile paroxysm in $1 per 

~ cent, of cases is more than 2:2.8; and that between tho third apyretic 

interval and the fourth attack exceeds According to this author 
these figures will often enable us to determine with great probaly 

the special period in the course of tho disease with which wo havo to 

deal. 






The course of the temperature is very characteristic and ix tho 
type of that form of fever called recurrent. Tho temperature 
yery rapidly, beginning with the rigor, and attains 3 C, (102,2° 
F.) or higher. Even during tho first day it may rise to 40° C, (104° 
F.) or over. In general during the first days of the disease the even- 
ing temperature rises to 40°, 40.5°, or 41° C. (104? to 105.8" F.), and 

| in some eases wo may observe a temporaey rio in the evening to 42” 
C. (07.6° F.) or even a little higher. There is nothing in this high 
temperature of special gravity as regards prognosis, such as wo aro 
wont to bolieve in respect of other infectious diseases. Tho morning 
temperature is ordinarily lower than the evening hy some tenths of a 
degree or possibly even a degree and a Centigrade, but rarely is 
a difference of 2° to 2.5° C. (3.6° to 4.5° P.) observed. Thas if we 
take the mean of temperature of the primary paroxysm for from five 
to seven days we find very high figures. ‘Tho temperature curve ig 
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temperature during the period of apyrexia, These irregularities, 
, lack the constancy necessary for applicability to all cases 

any degree of certainty. The second paroxysm, or the first re- 

e, begins (as a rule on from the tenth to the fourteenth day of the 
), like the primary attack, with a rapid rise of temperature to 
or 40° C. (102.2 to 104° F.) or even more. Often, usually in the 
ing, the patient is seized with chills. Then the temperature 
es to rise, acting exactly as it did in the primary paroxysm. 
maximum intensity of the fever is sometimes observed to oceur 
during the second puroxysm, or first relapse (see Chart No. 2), and 
‘most on the lust day or the day before the last of that attack. 

e second paroxysin is, as we have said, usually shorter than the 
t (see Charts No, 3 and 4), but sometimes (very rarely) it may be 
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Cuaxt No. & 


nger than the first (Rosanoff, Loewenthal). ‘The fall of tempera- 
9 ab the end of the second paroxysim has ordinarily the same criti- 
characteristics, being as rapid and as extensive ax that oceurrings 
m tha first attack, and like that also it is followed by a profuse sweat. 
Ve may also meet with a psoudocrisis, falso apyroxin, in tho relapse 
well as in the primary attack. According to Seyliger, these false 
es are observed in the second paroxysm i per cent, of the 
aud in the third in 7.5 per cent. Ordinarily they are of short 
tion, from one-half to one day, and occur a short time before the 
crisis. 
‘As regards the thir, fourth, and fifth paroxysms, the phenomena 
are usually the same as those just described, but of shorter duration. 
As we have said, the duration of cach relapse is generally less than 
that of tho proceding paroxysm. 
A temporary rise of temperature, which may be very pronounced 
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but lasting only a day or less, may occasionally follow the true crisis. 
We also observe sometimes an elevation elevation of temperature of short dara 
tion during the apyrexial period, but this is of no. 

unless it lasts longer than twonty-four hours, A rise of temperature 
of longer duration generally indicates the intereurrenes of some com 
plication. 
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In some cases, terminating in recovery, there is sometimes ob- 
served at the time that a possible relapse is due, a slight and 
rary rise of temperature, lasting a day moro or Joss, which may be 
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Caanr No. 4 


regarded as an abortive relapse. In this connection we may remark 

again that in the very mild cases of relapsing’ fever the temperature 

of the first as well as of the second attack may rise much lesa 

and toa much lower level than in the ordinary eases Lebar 
Tn respect of the period of apyrexia it is worthy of note 

certain eases, especially after the second and following attacks, thy 


{ 4} 








duration of the poriod may bo much longor than usual, oven fifteen 
or sixteen days (see Chart No, 4). 

‘The grave forms of relapsing fever which are complicated with 
icterus, have a very marked fever of relapse, with two, three, or even 
four (this is rare) cycles of each one paroxysm and one period of 
apyrexia. But in the gravest cases the course of the fever very often 
shows noticeable deviations in consequence of the numerous and seri~ 
ous complications which develop at the very beginning of the primary 
attack. For this reason also the first attack, in which the fever is 
very intense, may be considerably prolonged and be terminated by 
a crisis which is not at oll frank, Evon in theso cases, however, 
we sometimes observe traces of 4 distinct remission with profuse 
sweating, soon followed by a fresh exacerbation, The temperature 





Caanr No. 6, 


may, as we have already seen, rise duripg a febrilo paroxysm to a 
yery considerable height, but sometimes the fever is not specially 
marked, oscillating for the most part botwoon 39° and 40° 102.2” 
and 104° F.), Nevertheless, even in the cases of not excessive tem- 
perainre, death may occur daring the primary paroxysm with symp- 
toms of prostration and collapse. 

Pulse.—During the paroxysm the pulse rate rans parallel with 
the temperature and increases very rapidly im frequency, renching, 
sometimes within the firat twelve hours, the very considerable fig- 
‘ures of 108, 116, or 120. In children the rate exceeds this by thirty 
or forty beats to the minute, At the height of the fever a pulse rate 
of from 120 to 140 is not rare, and it may occasionally reach even 
160, The frequency of the pulso doos not always correspond to the 
Leight of the temperature, but still there is always an acceleration of 
the pulse in tho evening corresponding to the usual rise in the tem- 
perature at thix time. Towards morning the pulso falls, together 
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, that the elevation of temperature will not explain 
sed frequency of respiration and even dyspnea which may 
in the course of relapsing fever. Although the critical 
perature generally diminishes the number of the respira- 
he latter not infrequently, according to my observation, remain 
above the normal, at 24 to the minute perhnps. Tn many 
cases there is a bronchitis which may also bave an influence 
g respiration, Another factor is doubtless the consider- 
on of the diaphragm due to the increase in size of the liver 
een, and also the blood changes which take place in relapsing 
Finally the weak state of the heart may in certain cases play 
or less important role. We shall diseuss later the complica 
on the part of tho respiratory passages. 
pleen, Liver, Stomach, and Intestine —The spleen may be in- 
din size even from the stage of inenbation (Friedreich). It 
with special rapidity hy the second or third day of the pri- 
attack. It becomes then two or three times its, normal size, 
increase being in all directions, tho lower border sometimes pass- 
below the border of the ribs by the width of a hand, so that the 
is very easily palpated. Ordinarily it is painful on palpation 
percussion, but there may:be pain in the left hypochondrium, 
ndent of any enlargement of the spleen, which is inereased by 
3 of the patient. During the crisis the spleen diminishes 
often almost visibly, but it alw remains slightly hy pertro- 
In certain cases a very rapid decrease in size of the spleen 
Pha notad during the occurrence of the profnse sweats. Duriny 
second attack the spleen behaves exactly as it did in the first, in- 
ing during the fever and decreasing during the apyresia, Dur- 
convalescence it quite rapidly approaches its normal size, but it 
es not wholly return to its former dimensious until after the ex- 
ion of a considernble time. Several observers have noted a» 
g murmur upon auscultation of the spleen at the height of the 
se, The hyperesthesia of the spleen frequently persists for 
a time, aven into convalescence, 
The liver also usually increases in volume during an attack of 
lapsing fever, and this increase may be quite considerable, but it 
if not so rapid as thatof the spleen. The hypertrophied liver is also 
nful. During the period of apyrexia we may observe a slight de- 
ein size of the liver, but it remains somewhat enlarged for a 
erable period. 
Teterus oceurs quite frequently but not always, and epidemics differ 
derably in this respect. For example, in the epidemies of 1840— 
at Moscow and of 1843 in Scotland jaundice was very common and 





























u discharges from the bowels are not common, oc- 
in grave cases. 

ws and Muscular Systems,—Copbalalgin torments tho pationt 
very onset of the disease, and during all the paroxysms. It 
diminishes only during the period of apyrexia, Tho patient 
euffe from vertigo, which, independently of tho fevar, 
him to keep to his bed from the first days of the disease. The 
are restless because of the pain and fever. In certain patients 
hyperesthesia of siht and hearing. In most cases conscious 
preserved, delirium is quite rare. Douglas noted the oceur- 
of delirium in eight per cent. of his cases, and Murchison in 
ro per cent.; it was usually quiet, but was sometimes noisy and 








The muscular pains are very characteristic in relapsing fever. 
“on at the invasion of the disease, they are very violent from 
start, especially in the lower extremities (calves of the legs). The 
and sacral regions aro quite painfal, especially at the bei 
The muscles of the neck, of the chest, and of the abdomen are 
sometimes painful, but the pain here is less intense and of shorter 
. These pains become aggravated from time te time, and 
o wander from placa to plice. Often they nve folt as the painfal 
tions of extreme lassitude, Wo also occasionally note the exist- 
of pain in the articulations, which are, however, not swollen. 
hough theso pains are very frequent, we might even say constant, 
intensity varies in different epidemica, being sometimes yery 
eed, at other times comparatively jusiyuit! Thoy are 
chiefly during the febrile paroxysms, do not persist long nftor 
the beginning of the period of apyrexia, and disappear ecinpletely 
n convalescence sets in, leaving behind them, howeyer, for quite 
time a general debility of the muscular system, 

Sometimes wo find neuralgia limited to the shoulders, to the inter: 
costal spaces, or to the hypogastrium. Certain patients, especially 
vomen, often complain of hy perwsthesin of the skin, which is some- 
“dimes quite pronounced. Ribalkin has observed during a paroxysm 
exaggGration of the tactile, as well as of tho ical and of the pain 

mse, while tho thermic sensibility was diminished. Tho fall in 
temperature is followed by a diminution of all forms of sensation 
the exception of the thermic sense, which rises as the tempera 
of the body falls. 

According to Roudenko the tendon reflexes may be exaggerated, 
marked by general excitement of the nervous sys- 

























Unfortunately, however, we have few definite facts 
this point. The period of incubation of relapsing fever 
observation because of the late entrance of the 


febrile paroxysm, ne to 600 or 400 c.c. or even leas. 

a quantities are observed as the crisis approaches, often on tho 
yo the critical sweat, During the apyrexial period the quantity 
excreted reaches the normal, or even exceeds it, This oceurs 

es on the first or second day after the crisis, but more com- 
during the second half of the fever-free period, The sweating 
diarrhaa, which are common during the first days following the 
isis, and also the general condition of the patient and the state of 
heart, exercise a considerable influence ou the quantity of urine 







_As regards the influence of temperature, we may note that there is 
invariably a complete parallelism between the height of the fever 

d the degree of diminution of the urine, It is not uncommon to 
at the beginning of the second and third paroxysms that the 
t of urine excreted does not diminish as the temperature rises, 

it remains the same as during the preceding fever-free days or even 
slightly above the normal. In such cases the secretion of uring 
not begin to diminish until after the fever has existed for some 
time, reaching its lowest point on the day before or sometimes on the 
wy day of the crisis. Pfibram and Robichek have noted a marked 
diuresis at the beginning of the primary attack in which there was 
intense fever. The occurrence of dinresis at the beginning of the 
febrile process would seem to denote renal congestion and an exagger- 
ted secretory activity of the kidney. This fuct of diuresis at the 
beginning of the febrilo paroxysm or in general during slight und 
temporary elevations of temperature would seem to belong to the 
ory of those which we have several times observed in different 

jents, and among others in those suffering from diabetes, In this 
ease when the temperature rises a little above the normal or dur- 
tea the early stages of some acute intercurrent febrile disease, such 
as typhoid fever for example, wo often observe an increase in the 
amount of urine excreted, a diminution occurring only during the 
later stages of tho fever, Such an increase in the secretion of urine 
pon the approach of the febrile paroxyam has also been observed by 
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ur hours, the quantity being expressed in grams 
) weight; In tho first paroxysm, 0.7737; in the 

interval, 0.6631; in the second paroxysm, 0.8552; in 
fever-frea period, 0.6169. Sometimes the reverse of 
that is tosay, there is a comparatively slight amount 
reted during the febrile attack, this being sometimes even 
ow the normal, especially as the crisis approaches; during the 
of apyrexia, however, at the very moment of the crisis or 
Nn on the following day, the amount excreted rises to 
gm. This is known as the critical or posteritical hyperex- 
of urea. Sometimes again an increase in the secretion occurs 
before the crisis—precritical hyperexeretion, A series of ob- 
ns rade in my service has shown that at the beginning of the 
-paroxysim or before it the exeretion of urea may be relatively 
d, this often coinciding with an increased excretion of urine. 
amount of chlorides in the urino is more constant than that of 
Ordinarily, during the fever and the crisis the quantity of 
is notably diminished, falling sometimes to only a few 
in the day, just as it does in cronpous pneumonia, In the 
of apyrexia and during convalescence the amount of chlorides 
es again normal, 
‘The variation in the amount of phosphates excreted is up to ncor- 
extent parallel with that of the urea, Tn some cases we find an 
ion of from 5 to 7 xm, during the twenty-four hours in the first 
and the succeeding crisis. Robichek and Pfibram found a 
n in the excretion of phosphates, as well as in that of 
1 Hallervorden found, on the other hand, au inerease fn 
amount of sulphates excreted, and also in thatof ammonia. The 
t of uric acid in the urine during the febrile paroxysm is some- 
greater, sometimes less than it is in the apyrexial interval. 
It is not rare to find traces of albumin in the urine, but tho fro- 
ey of albuminuria differs in different epidemics, being somo. 
found in one-third of the eases (epidemic of 1868 in Prague) 
sometimes in almost every case (epidemic of 168 in Breslau and 
» Sometimes we find nucleoalbumin in the wine. 
On microscopical examination of the sediment we find urates, 
of urie acid, of oxalate of lime, and of triple phosphates, and 
in number of round cells, epithelial cells, und hyaline, epi- 
(especially in the first paroxysm), und jvanular (especially jn 
second and following paroxysms) casts. The casts disappear 
convalescence sots in, When rolapsing fever is complicated by 
the changes in the urine ara more marked and of longer 
When icterns occurs we usually find bile pigments and the 
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dof patients suffering from this disease, and 
hich is produced by inoculation with it, and we 
this latter question again. We shall here discuss cer- 
in the blood which have not been previously studied. 
of investigations by different authors concerning the gen- 
ries of the blood are not always uniform. Several of the 
itera have noted that the venous blood was of a bright red 
the paroxysm (Christison) and almost always formed a 
would certainly indicate a different condition from that 
in the other typhoidal diseases. Zorn and some other writers 
d that the blood drawn during the fever way of « tarry black 
r and coagulated slowly, During tho apyrexia the blood was 
and coagulated still more slowly. his difference in the experi- 
of different observers may be explained in part by the fact that 
specimens of blood examined were taken from persous dying at 
nt periods of the disease, and in part by the presence of compli- 
which might modify the constitution of the blood. Motchout- 
cy asserted on purely theoretical grounds that the blood was of 
ater consistence during the crisis, bat this opinion is not supe 
by facts, N. Traugott, analyzing the blood of living patients, 
d thot its density usually diminished progressively during the 
of the febrile paroxysm and especially after the Dur- 
the period of apyrexia the density of the blood was rapid), 
din certain cases, while in others it remained slight, During 

he sweating stage a temporary increase in density was noted. 

As regards the morphology of the red globules, those elements ere 
ot ordinarily changed to any extont. The number of red globules 
the amount of hwmoglobin are reduced during the paroxysim 
and are increased usually during the apyrexinl period 
hough during the first days of this period the diminution con- 
es), but during the following attacks again the inution be 
progressive. Chogloff found a diminution in the amount of 
globin and in the number of the red blood globules, mt he 

d not discover any complete parallelism between these two phe- 

Asa general rule the amount of hemoglobin, aud especially 
oxyhwmoglobin, diminishes during the course of the febrile parox- 
increases on the day of the erisis or the following day, and 









































d ulso that the hamoglobin varies not only in quantity: but in 
uality. Wemay find methemoglobin in the blood, and the quantity 
reduced hemoglobin rises from 5,52 to 26.71 per cont, of the total 
aoglobin. Koudrine, in his investigations made in my clinic, 


d that the hemoglobin is diminished in most cases during the 
















bodies resembling leucoeytes, ‘nt of much greater size. 
diameter of 20 to 80 or even 60 1, while that of the white 


of round ORE even fine fat drops, giving 
a granular appearance. We also find in them occasionally 
cells and vacuoles. 


either isolated or ae i by fine Daan sometimes re- 

pnenmocoeei, which have ordinarily very rapid movements. 

differ from small fatty granules by their fecble refractive power, 
their pale dull appearance, and by their ready staining with meth, 

blue. We know that Max Schultze has seen these formations in 

blood, and others have found them in cortain diseases other 

relapsing fever, but there still remaina the question of identity 

the bodies discovered by different observers under different con- 

. Some authors have thought they were specially uumerous 

before the beginning of a paroxysin of relapsing fever, and have 

en led by this to regard them a8 possibly the spores of the spiro- 

tm (von Jaksch, Sarnow), Int this is a simplo hypothesis which 

8 not been proven. Tho protoplasmic formations just montioned 

these little granules sometimes form considerable masses, of 

. diameter of perhaps 92 », sufficient to occlude the capillary 


‘Finally we also find in the blood frea endothelial cella from the 
lining membrane of the vessels, which have usually undergone in part 
3 » aly degeneration, The abnormal elements in the blood, whieh 

just mentioned and which have been described by Obermeie 
, Engel, Litton, Ponfick, Lapehinsky, Heidenre Gutt- 
, and others, are encountered usually towards the end ef the 
‘sm and espocially immodintely after the crisis, and they doubt- 
ss indicate that thera exist at certain periods of the malady which 
are now studying very considerable disturbances of the hmmato- 
organs. But these elements cannot be regarded aa spocifie 
relapsing fever, eines they aro met with also in other diseasos, 
as typhoid and typhus fevers, mensles, scarlet fever, diphtheria, 
rmittent fever, pericarditis, periton ete, wud even in the nor- 
blood. That which is characteristic of relapsing fover is the 
agglomeration of theso elements in rather largo quantities and 
definite periods of the disease, The supposition that these abnor- 
mal elements are formed in the spleen and are expelled from it at the 
termination of tho febrile parorysm is a plausible one, but up to the 

present time it lacks confirmation. 








18, for some aro frequent while others are relatively rare, 
tof the Barracks Hospital at St, Petersburg for ten years, 
three epidemics with 3,315 cases, we find a complication 
pneumonia alone in 17 cases out of 145 deaths, not to 
other acute and chronic forms of pneumonia. Only one case 
endocarditis and two cases of chronic pericarditis have been 
. We find no mention in the two reports above quoted of 
ditis oceurring as a complication of relapsing fever, 
‘states that one of the older authors reports one ease of this 
The heart muscle is very often affected, as we have seen above 
1 speaking of the syncopal form of relapsing fever, and us we 
seo again in a later section, 
Among the diseases which develop at the samo time as relapsing 
“we may first mention those of which we have already spoken 
above, namely, typhus, typhoid, and intermittent fevers, and 
these diphtheria, smallpox, pywtia, erysipelas, hemor- 
meningitis, and often acute caturrhal or still more frequently 
pous pneumonia. 
‘Tn certain epidemics pneumonia is a frequent complication und 
uy influence more or less tha outcome of the disenxe, increasing the 
rate. According to the observations of Lebert, pneumonia oc- 
ordinarily during the primary paroxysm or else in the first 
pre. It isusnally in these cases double. In mild cases the pnen- 
commonly ends in resolution, bat in severe cases, and espo- 
in aleoholie patients, it results in death. Aceording to the 
ervationa of Ouskoff, the most frequent complication in the 
ics which prevailed in St. Petersburg from 1882 to 1887 w: 
jpous pueumonia, in 31 per cent., aud following that dysent 
While according to tho observations of the samo 
., in the idiopathic form of eroupows pneumonia the right hang 
affected more than twice as frequently as the left, the pneumonia 
plicating relapsing fever shows a decided preference for the left 





















For obsorvations bearing upon the complication of relapsing fever 
by typhus and typhoid fevers we wre indebted especially to Russian 
physicians (Botkin, Borodoulin, Shtehastny, and other Tt is 
ent that these affections developing simultancously in the same 
vidual (a somewhat rare occurrence) would be mar hy the 
and anatomico-pathological phenomena belonging to one and 
sphoidal diseases. ‘The presence of spirocheta 

in tho blood, leaving aside the other more or less characteristic sy mp- 
toms, is ax element of decisive dingnostic importance as regards re- 
lapsing fever, just as is for typhoid fever the presence of Eberth's 
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d when thetemperature fell to normal. The second paroxysm 

psing fever occurred two weeks later and lasted alittle more 

n twenty-four hours, spirochwtw being found in the blood. ‘Two 
cs later there were two paroxysms of quotidian intermittent fever, 
this time plasmodia were again found in the blood and finally dis- 

wed only after the administration of 1.2 ym. (xr. xviii.) of quinine. 

a may complicate relapsing fever at any of its stages, but 
seuently, it would appear, after the first or the seeond crisis, 
has reported acase of relapsitig fever complicated by pharyn- 


ted in recovery. 
ikoff has described a cuse of relapsing fever complicated with 
‘After the third paroxysm of relapsing fever, the tempera- 
being 40° C. (104° F.), the eruption of smallpox pustules ap- 
Examination of the blood showed the presence of the spiro- 
o of relapsing fever. 
In addition to the complications already mentioned I hava seen 
in the case of a workman twenty-two years old, in whom meusles 
wed on the ninth day of the period of apyrexia following the 
st paroxysin. The measles developed as an independent affe 
r than as a complication, The patient recovered. 
Pyemia way oceur at any period of the disease, but commonly 
the paroxysms. 
Among the other complications of a move or less general character 
wey is worthy of attention, It may precede relapsing fever, de- 
lop in the course of this disease, or follow it. Borkhsenius observed 
the epidemic of 1880 at St. Petersburg 24 cases of scorbutic com 
cations ont of 522 cases of relapsing fever. Tn most of these casos 
ivy was the primary affection, but insome the scorbutic symptoms 
ed after the first or second febrile paroxysm of relapsing fever, 
of 24 patients 2 died, giving a mortality of 8.03 por cent, (‘Tho 
mortality in this hospital was6.1 per cent.) In these eases the 
ration of the relapsing fever was longer than usual, dae prineipally to 
the greatnumber of paroxysins, but also to the longer duration of each 
-paroxysm and of the succeeding interval, The fever was for the most 
part of a frankly romittent type, while in the other non-complicated 
es it was nearly continuous. 
‘As regards tha diseases of various organs which may complicute 
the course of relapsing fever, wo may say that they are not very infre- 
quent. On the part of the nervous myatem we observe during and after 
the fever, as well as during convalescence, though not very often, vari- 
ous troubles, such as delirium, convulsions, sometimes of an epilep- 
You, XVI.—33 
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We sometimes also find ear troubles due to catarrhal inflammation 
‘the tympanum or sometimes to suppuration of the middle ear 
perforation of the drum membrane. Pharyngitis as a causo of 
lesions is, however, not of frequent occurrence. Sometimes we 
with functional troubles of hearing of a very peculiar char- 
Meschede, for example, observed in his own person the oc- 
of a peculiar, weak, but very distinct noise in the left ear 
en some one blew upon the upper part of the pavilion of the right 
ear. 
Among other occasional complications we note swelling and in- 
flammatory changes of the lymph bodies (submaxillary, occipital, or 
}), and also of the salivary glands (parotid and submaxillary), 
om atendency to suppuration. We also note pharyngitis and cellu- 
litis of the neck as well as laryngitis, terminating perhaps in abseess 
ee edema of the glottis. In isolated instances there have been noted 
stomatitis, angina, swelling of the lingual glands, necrotic changes in 
the macous membrane of the larynx and bronchi, and sometimes ulecr 
ation of tho posterior wall of the laryns, suc as have been observed 
in typhoid fever. 
Among other affections of the respiratory organs is sometimes 
noted intense dronchitis. Various inflammatory processes in the Inngs 
are not uncommon; usually they are of lobular localization and widely 
disseminated, showing a tendency to coalesce and form diffuse areas 
of consolidation. A quite frequent complication of relupsing fover is 
eroupons pneumonia, of which we have already spoken. We may 
add, however, that the pneumonia is frequently associated with a 
serofibrinous exudation in the pleara, ‘The pneumonia may end in 
suppuration and be followed by death, Sometimes we find in the 
Tangs infarets which may result in gangrene, perforation of the pleura, 
and pyothorax ending in death. Dry pleuris 
sion may aleo be observed as a complication of relapsing fever inde 
pendent of the occurrence of pneumonia, and in such cases it usually 
torminates favorably. We somotimos find also indications of a possi- 
ble complication with pleural or pulmonary tuberculosis. 

Complications on the part of the sevens membranes, such as pleu- 
risy, pericarditis, endocarditis, or peritonitis, are yery rare in relaps= 
‘ing fever. 

‘As regards tho digestive organs, beyond tho froquont troubles of 
which we hava already spoken (anorexia, nausea, vomiting, ote.), we 
sometimes find hematemesis in grave cases, The constipation which 
is very common at the beginning of the fever frequently gives place 
later to a diarrhoea. Among other intestinal complications we 
may mention follicular enteritis, intestinal hemorrhage, and dysen- 






















































PATHOLOGICAL ANATOMY, ay 


‘The character and the course of relapsing fever in which 
mplication is encountered do not differ in any respect from 
an uncomplicated case. Tho changes in the joints usually 
in recovery, yielding readily to the action of salicylate of 


genital organs in women may be the seat of certain complica- 
the course of relapsing fever. Apart from abortion, of which 
on has been made above, we sometimes seo a sanguineons dis- 
e simulating menstruation, or amenorrhea (Bartel), hemor- 
endometritis, aud purulent ulcerative-colpitis. 

n the part of the skin, in addition to the affections already dis- 
(ecchymoses, erysipelas, etc.), we sometimes observe, though 
rarely, the lesions of decubitus. Sometimes we seo gangrene 
fect or other parts, as the nose, lips, ete., or septicopyimia, 
frequently we find among the secondary affections complicating 
ising fever abscesses in the cellular tissueand in the lymph bodies, 
times also in the salivary glands (especially the parotids) and in 
organs. 


Sequeles. 





g convalescence certain patients suffer for quite a long time 
anemia, palpitations, pains in the extremities, and anasarca. 

generalized @dema and ascites, albuminuria, thromboses ir 
Dlood-vcssels, tuberculosis, diabetes, cirrhotic processes in the 
and the varions nervous and mental troubles of which we have 
above (contractures, paralyses, deaf-nutism, amaurosis) have 
recorded among the sequolw of relapsing fever. 


Pathological Anatomy. 





It is very evident that, in an affection such as relapsing’ fever in 
febrile paroxysms may alternate with apyretic intervals and in 
ich the intensity of the infection may vary within very wide limits, 
d which may also be complicated hy various other diseases, the 
thelogical changes found post mortem, even those that are mors or 
constant and characteristic of relapsing fever, may vary cousider- 
'Theso characteristic lesions 

furthermore, not very numerous in relapsing fever, 
‘The most characteristic change observed in this disease is the 
ence of spirochwte in the blood. One would think that after 
at least in those who had died during the febrile paroxysm, 
same pathognomonic pathological phenomenon would always bo 
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infrequent result of these changes; but of course extensive lesions 
this nature are not found in every fatal case, 
The mucous membrane of the pharynz and larynx often presents 
@ lesions of catarrhal inflammation with clight swelling and redness, 
On the epiglottis and entrance of the larynx we find erosion, sometimes 
intense a-dema, and ulceration, especially on the posterior wall, such 
a8 we s€6 occasionally in typhoid fever. In very grave cases we find 
also fibrinons and diphtheritic membranes. The bronchial glands 
are swollen and congested. The mucous membrane of the bronchi is 
almost always the seat of a catarrhal inflammation with swelling, red- 
ness, and an abundant secretion. The limgs are often anemic, but 
show no lesions peculiar to relapsing fever. Sometimes we find them 
tho seat of a catarrhal inflammation (lobular pneumonia) with atelec- 
tasis and phenomena of hypostasis and adema. Finally a rather 
frequent condition, especially in certain epidemics, is croupous 
pneumonia, of which we hava spoken above in the section on compli- 
cations. 
Of ali the organs the spleen presents the most constant and the 
most characteristic losions. It is increased in size in all cases of re- 
lapsing fover, excopt those in which tho subject has succumbed late 
in the course of the disease as a result of some complication, ‘This 
increase in size is yeneraliy quite considerable, the dimensions of the 
spleen being sometimes five or six times the normal. Of all the so- 
called typhoidal affections it is precisely relapsing fever in which tho 
inerease in size of the spleen is most marked. Its weight in this dis- 
ease sometimes renches 2,285 gm. (about five pounds), seeording to 
Kuettner, The capsule of the spleen is ordinarily tense, smooth, and 
sometimes moro or less opaque. Occusionally we sce on it areas of 
recent fibrinoid deposits. The tension of the enpsule is sometimes 
so great that the envelope is rnptured. The parenchyma of the organ 
is of a dark-red color and ordinarily very soft, sometimes indeed 
almost liquefied. It is hard only in those cases in which some chronic 
cirrhotic process has existed previously, leading to the formation of a 
large amount of new connective tissue. On section the surface is 
sometimes smooth, sometimes and more commouly the Malpighian 
corpuscles form quite distinct projections; the parenchyma is ocea- 
sionally strongly pigmented in places. We often find on the ent sur- 
face a number of small, rounded, or irregular points of a dull-yellow 
color sometimes containing a collection of granular detritus in their 
centre, The hypertrophy of the spleen is due in great measure to 
hyperwmia with dilatation of the blood-vessels, and also to a quite 
considerable increase in the number of the cellular elements of the 
pulp, as well as of the lymphatic cells of the Malpighian corpuscles. 
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nts at first slightly projecting granulations, but as the 
mentioned take place it assumes the flat and uniform 

nee of any other caseous centre. They may be solid or ina 
of softening and disintegration. Sometimes they are sur- 
| by a congestive zone, a sort of inflammatory reaction. In 
evolution and course they greatly resemble the embolic infarcts 
h occur in the course of diseases of the heart, but they differ 
the latter in that there is no endocarditis present and there are 






corresponding veins (Poufick, Poushkareff). Ponfick has de- 
d them under the name of yenous infarcts. heir origin is 
d often very obseure and should be searched for with the great 
‘care, Tho proliferation and in general the other changes in the 
of the pulp, the vascular endothelium, the sinuses, ete., 
perhaps possess a certain influence in this respect. The small 
after undergoing necrotic changes, may be absorbed, leaving 
The large collections sometimes cause inflammation, #ap- 

the formation of abscosses, perisplenttis, peritonitis, -pleu- 
nleeration aud perforation of the hings, aud womedimes rapture 
spleen with consequent fatal peritonitis, Tu some enses rup- 
e of the spleen may be produced, as we have said before, withont 
occurrence of suppurating infarets, but simply in consequence of 
excessive enlargement of the organ, due to hyperemia, which 
canse the capsule to burst. Poushkareff, examining the spleen 
different periods of relapsing fever, found that, as # rule, there was 
luring the first attack considerable increase in the number of lym- 
elements, in part only in the Malpighian corpuscles, in part in 
ated centres in tho splenic pulp. In the first upyroxial period 
ere is a regressive transformation (qrannlofatty degeneration) in 
e two kinds of lesions, Tn the second febrile paroxysna new een- 
appear between the preceding ones, In the second period of 
yrexia these new centres undergo regressive transformation. Dur- 
the third eyele of fever and consceutive npyroxia the same changes 
This method of evolution of the splenic lesions would 
dhl us, the anthor believes, to determine in whieh of the first two 
oxysms the patient has died. In the first ease we hare centres of 
0 » first stage of evolution, and in the second the two yenerations 
" are easily distinguished. In tho case of death taking place 
after the third and following paroxyama it is more difflenlt or even 
possible: to dixtinguish the lesions of different ayes. The regres- 
sive transformations of the first and second paroxysms prevent ws 
from distinguishing the lesions of the following paroxysms, and only 
tho recently proliferated ganglia of the last attack are to be made out. 
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0 minuto centres of softening with hollowing out 
central portions. Sometimes we find more or less extensive 
. Some observers have noted in exceptional 

‘of icterus that the liver is flaccid and small after a prior period 

nt. Under the microscope it shows the changes com- 
bencrat in pernicious jaundice, 

gall-bladder is in most cases more or less filled with a pale 

or brown bile. 

The kidneys are usually increased in size, their weight in some 
being doubled. Sometimes they are hypermmic, but more often 
ic. Tho cortex is thickened and pale in color and the pyramids 

injected; or both cortex and medullary substance are of a grayish 

or pale-yellow color and frinble. Usnally the eapsule is readily de- 

ched and rarely is adherent. Microscopical examination shows a 

e or less marked granular swelling aud sometimes fatty deyenera- 

n of the epithelium of the urinary tuboles. Tho interstitial tissue 

also sometimes infiltrated with young cells, Poushkareff found 

lonephritis, thongh not very marked, as an ordinary occur 

, and Fedoroff found inflammatory lesions of similar nature. 

e latter ulso observed the presence of very pronounced lesions of 

epithelium of the convoluted tubules. The cells aro in the form 

triangular masses, separated from each other and raised from tho 
derlying membrane, They are homogeneous and without trace of 
1s, 80 that the picture presented is one rather of necrosis (coayu- 
m necrosis) than of simple granular degeneration, Such a traus- 
ation recalls the pictare of the epithelial changes in the kidueys 
rhich I observed in the course of experiments to determine the effet 

high temperatures on rabbits (Virchow's Archiv, Ba. 87, 1982). 
w observers have found the lesions of hemorrhagic nephritis and 

we noted effusion of blood in Bowman's capsules and in the 

s of the convoluted tubules and Heule’s loops (Erichsen, Pontick, 
off). Sometimes we find in the kidneys cuneiform infarcts, 

e most part in different stages of regressive metamorphosis, Wo 
find also abscesses in the cortical layer of the kidney, and quite com 
‘monly eatarrhal lesions in the pelves. 
The stomach and small intestine present evidences of catarrbal 
fammation, Tho intestinal contents aro stained with bile. Ws 























ms and hemorrhagic effusions. The swelling of the sol 
glinds, Peyer's patches, and the retroperitoneal sslauds is rather nite, 
but little marked when present, and comparable in no sense to that 
observed in typhoid fever, We sometimes meet with diphtheritic 
and fibrinous inflammations, especially in the colon. There is often 





ral substance presented various degrees of cloudy swelling, Some 
tho nerve colls were but faintly clouded and finely granular and 

r nuclei projected distinctly, while others were coarsely granular, 
without any trace of nuclei, and with indented outlines. 
of these two sorts of cells were intermediate forms. In 

ion to this there was around the blood-vessels of the white and 
the gray substance and also around the nervous elements in the peri- 
cellular spaces an accumulation of indifferent cells, especially pro- 
in those cases in which abscess of the brain existed. The 
endothelium of the vessels showed at times lesions of a regressive 
character, a! other times swelling of the protoplasm and multiplica- 
tion of the nuclei. In teased preparations Lubimoff found in the 
protoplism of the nerve cells the presence of indifferont colls, in 
number varying from one to three in euch cell. 

‘The same anthor found similar lesions in the spinal cord, although 
Jess marked, and in addition pigmented and hyaline degeneration of 
the nerve cells, The samo lesions were also noted in the pathetic 
ganglia, In the nerves (sciatic and cervical sympathetic), alongside 
of normal fibres were found others irregularly swollen, divided at un- 
equal lengths, and homogeneous or granular in strncture. Tu places 
the nerve fibres showed a thick granular layer, which on staining 
with osmic acid became of a dark gray to black color, 











Diagnosis, 


The course of relapsing fever is xo characteristic that its diagnosis 
' presents little difficulty, even in the early days of an epidemic, if all 
the modern methods of research are made use of in the examination 
of the patient. During tho primary paroxysm thore may be some 
doubts, but the very characteristic rapid and pronounced elevation of 
temperature, the equally rapid and pronounced increase in size of the 
spleen and of the liver, the tenderness in these orvans and especially 
the pains in the muscles, and also the other peculiar symptoms of the 
disease, which we haye described in detail in a previous section, en- 
able us to distinguish relapsing fever without difienlty from other 
affections of n similar nature and appearance, such as typhus and 
typhoid fevers, Typhus fever with its rapid evolution is more likely 
than is typhoid fever to be confused with relapsing fever in the early 
stages of this malady, Tho invasion of typhoid fever is ordinarily 
slower and more progressive, with the exception of the abortive form 
which begina quite suddenly. But in any ease the relatively rapid 
aggravation of the symptoms, ubove referred to, and their greater in- 
tensity carly speak in favor of relapsing fever. Other signs which 
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properties as regards the spirochmts, while no 

rt rarely is possessed by the blood serum of patients suffering 
om other diseases. These observations, however, are in need of 
the oe the conclusions drawn from them can be 
there was occasionally danger of confusing relapsing 
with yellow fever, as we have seen in the historical section, but 
ent, when the symptoms of the two affections have been so 
studied and when we possess such a pathognomonic sign as 
presence of spirochitm in the blood, there is no danger of an 
in the diagnosis. Apartfrom the proof furnished by un exami- 
n of the blood, the rapid and pronounced inerouse in size of the 





psing fever from yellow fever, 

In certain cases complicated with jaundice, relapsing fever might 

confounded with infectious icterus, called Weil's disease. Vassi- 
lief, who has most carefully studied this latter affection, believes 
pth good reason that in the description of bilions typhoid by Grie- 

ger there were included many signs of various forms of jaundice 
nd especially of Weil's disense. In such eases an examination of 
the blood for spirochwts would clear up the diagnosis. Wo must 
1 however, that there are in the literature certain reports of a 
febrile form of icterus, supposed to bo relapsing fever, which differed 
from the latter somewhat as regards the results of blood examination, 
Although in its external appearance the disease resembled relapsing 
fever very closely, an examination of the blood revealed certain points 
of difference in the microorganisms in the two diseases, Although 
in the cases of febrile icterus the microorganisms appeared ax comma 
bacilli or even as bacteria twisted into spiral form, yet they differed 
in certain notable particulars from the ordinary spirochwte of relaps- 
ing fever—in their appearance, in the fact of their slower movements, 
and in their reaction to staining agents, Karlinsky, who has ob- 
served this affection in Herzegovina, thinks that the ordinary mor= 
phological characters of the parasites and the clinical features of 
relapsing fever are modified hy the influence of malaria; but further 
‘researches are necessary to determine with certainty whether wo have 
to do with a modified relapsing fever or with a distinet affection. 

In pseudoleukemia we sometimes observe febrile paroxysms re- 
curring periodically, which bear a considerable resemblance to those 
of relapsing fever. Tho differential diagnosis in these cases rests 
‘upon the same factors as in the ease of the other affections which wo 
have just been studying. 































as follows: Between the ages of 16 and 20 years, 0.7 per 
to 35 years, 2 per cent.; 4! to 45 years, 4.4 per cent.; 61 to 
13 per cent. ; 66 to 70 years, 19.2 per cent.; TI to 75 years, 
per cent, 
is regards sex we may say that, according to the statisties of 
authors, which accord well with my own, women are more 
attacked by the disease, bat when attacked the mortality among 
is slightly yreater than that among men. This fact has alse 
noted in analyzing the statistics of several large hospitals. 
found exceptionally that the mortality from relapsing fever 
11.5 in mon and only 5.38 in women, The relative mortality 
men and women varies somewhat in the different epidemics 
at the Botkin Hospital at St. Petersburg, during the epidemic 
M1, the mortality among men was 5.1 per cent., aes women, 








hacheff gives the following figures concerning the mortality among 
two sexes in the municipal hospitals of St, Petersburg: In 1882, 
8.7 per cent., women 12.3; in 1886, men, 4.5, women 
96, men 2,5, women 3.7 per cent. In these statistics the rela- 
y greater ago of the women may havo had something to do with 
greater mortality among them. 
Tt is needless to say that certain antecedents of relapsing fever, 
ich may have weakened the organism and Jeft it less able to resiat 
onslaughts of the disease, among which we may include preg: 
ney, will have a malign influence on the outeome. The period at 
ich the patient enters tho hospital has also an evident influence on 
prognosis, a fact which is recognized in respect to the other so- 
Hed typhoidal diseases, the earlier the patient comes wader system- 
c treatment the better being his chances of recovery, Finally 
e mortality is greatly increased by the intereurtence of complica- 
, especially nephritis, pneumonia, icterus, meningitis, infarets 
rupture of the spleen, fatty degenerntion of the heart, ete. Ac- 
ing to some recent statistics of the fatal eases of relapsing r 
hed by Jogikhess, there were among men 91-43 per cent. 
ch some complication existed, and among women 94.12 per ecnt. 
complicated cases, making an average for the two sexes of 01.05 
x cent. of all deaths occurring in complicated eases. Of nll the 
mplications icterus, accompanied by the symptoms of the so-called 
lious typhoid, and pneumonia eause the greatest number of deaths, 
cording to the observations made at the Oboukhovysky Hospital at 
St. Petersburg during the epidemic of 1877, the mortality due to the 
complication with jaundice was in men 34.28 per cent., and in women 
65 per cent. According to the report of the Botkin Hospital at 
Vou. XVI.— Bt 


























Oe ct died. The number of patients who 
(one was 699, and of this number 41, or 5.8 
Of those who had three febrile paroxysms there were 
deaths, or 2.1 per cent. There were 47 who had four at- 
of these 2, or 4.2 per cent., died. Among the 10 patients 
| five paroxysms of fever and the 2 who hed six, there were 
‘Wa see, therefore, that the greatest danger oxists during 
two febrile paroxysms, and that this danger diminishes in 
and fourth paroxyems, the third being apparently slightly 
than the fourth, althongh the statistics are not full 
to enable us to come to any positive conclusions as between 
in this respect. Tn regard to the’ periods of apyrexin also 
e too few data to enable us to aflirm anything with certainty. 
nost probable that each apyrexial period being united to the 
g febrile paroxysm, shares with the latter its pe 
prognosis. According to the statistics of the Oboukhovsky 
at St. Petersburg for the year 1887 (1,288 patients), it would 
that death occurs most frequently during the second period of 
xia, and this corresponds also with the opinion of Mesehede. 
regards the total duration of the disease and the length of hos- 
stay required, we may cito the following statisties: According 
observations of Miillendorf, made in Dresdon in 1579), in cured 
about forty days elapse before the patient is fully reste 
normal strength and weight, The hospital stay ave: 
In the Russian hospitals the time spent in hospital 
different. In the Botkin Hospital at St. Petersburg du 
pie of 1882-83 tha average stay of those who di 
hose who recovered was 31.2 days. During the epid 
the average stay of those who died was 27.5, of th 
it was 23, and of all patients taken together it was 2 
epidemic of 1890-91 tho figares w 
the dead 14.9 days, and for all toge : According to 
ikhess the total duration of the disease from i ion to the day 
death is for men 20.150 days, for women and for both to- 
in the cases ending in recovery the average duration 
for mon 25,603, for women 223, and for both 
‘Aa regard age tha: whorteat’ darating. of 





759 days) for males, and between the ages of 26 and 30 years 
039 days) for females, 
__ Anattempt has been made to foretell the occurrence of subsequent 
‘paroxysms in those who have already had one. Many and varied 
researches have been made in this direction, but haye not yet given 
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1 hardly base any prognosis as to relapses upon such 


<y has noted the presence of bactericidal properties 
of patients with relapsing fever who have passed through 
and recently Loewenthal of Moscow has utilized 
in order to establish x method of prognoxix as to the oceur- 
relapses, Asa result of his researches he concludes that a 
‘ill not ocenr if, on the seventh day of the apyrexia, the bac- 
reaction is produced within less than an hour, 


Prophylaxis. 

















psing feyer is almost as contagions a malady as is typhus 
r. It attacks especially the members of the poorer classes of 
ty and those who live under bad hygienic conditions, and after 
physicians, hospital attendants and narses, clergymen, ote.—in 
all those who by their oceapations are browlit into close re- 
with the poor. This furnishes us with clear indications as to 
measures ought to be taken in order to prevent the spread of 
ction. It is not in the power of scicnee always to provent the 
ortution of the contagion. But we can without doubt do much, 
the disease has declared itself, to localize it and limit the epi- 
by means of appropriate sanitary measures. In the first place 
ith an wnwashed 

filthy crowd of tenants, among whom the contagious principle 
a favorable soil for its growth and extension. We should 
the crowding, purify the air, see that the water supply is pure, 
pay attention to the quality of the food. We must especially 
to the centres of contagion, night refuges, prisons, ote, Tt is 
ensably necessary to cleanse and disinfeet net only the lody- 
of the siek, but also all utensils, farniture, and clothing whieh 
servo as vehicles of contagion, aud partienlarly beds und other 
gs which harbor the insects that may transport the spirochmtw 
relapsing fever from the sick to the well. 



























the greatest service. Tinally we mast isolate the sick as carly as 
ible, removing them to hospitals and disinfecting the premiser 
a they were taken. The clothing of the sick should also be 
ly disinfected, and objects of small value which cannot be 
ly disinfected, os straw bedding for example, should be burned. 





a a 
g for definite success in the near fature, Unfortunately it is 
ible, for the present at least, to study this question after the 
ods employed in the case of some other of the contagious dis- 
(attenuation of the specitie microbes or their products), since 
unable to obtain cultures of Obermoier's spirochitie. 
3 from the experimental facts above mentioned of the influ- 
of certain substances upon spirocluets outside of the animal 
many have endeavored to treat the disease by means of the 
ninistration of such of these substances as had been found to be 
» most injurious to the specific microorganism, Other remedies 
were known to exert a more or less restrictive influence upon 
or periodic processes haye also been tried. Among the sub- 
belonging to these two categories the following have been 
ployed: quinine, strychnine, arsenic, sali acid, potassium 
e, potassium pormanganate, creosote, chlorinated water, and 
m chloride (given internally in very large doses), Tho results 
d, however, haye not justified the hopes based upon experi- 
outside of the body. This can readily he understood when we 
that it is impossible to introduce into the body, without injury 
o it, any of these substances in sufficient quantity to dostroy the 
pecific organisins. Farthermore, we eannot be certain that tls same 
will be exerted by a substance introduced into the living organ- 
ism as we see caused by it in test-tube experiments, 
Theoretical couclusions aside, however, we find that some druga 
do exert a beneficial influence on the course of the disease whatever 
may be the correct explanation of their action, Among these suh- 
stances quinine occupies the first place, Woe lmve seen above that 
he hydrochlorate of quinine, even in 0.1-per-cent, solution, exerts a 
edly paralyzing influence upon the spirochwte, arresting their 
ments completely. Woe can of conrae never obtain such a con- 
tion in the blood of the living, but nevertheless clinical experi- 

























xxx.) a day, given in solution by the mouth or rectum, acts better 
any other remedy in grave forms of relapsing fe specially 

n bilious typhoid. According to Griesinger, the effect of this drag 
in bilious typhoid is as marked and as certain as it is in malarial 
ever. Nevertholess he was unable to cut short an attack at its begin 
g by means of quinine, and few other clinicians have obtained any 

ly good results with the administration of quinine in relapsing 






Among the other agents which are known to influence the life and 
activity of pathogenic microbes, and which have feand an application 
it the bedside, wo have to mention the meccurials. In 1881 Oks ew- 





r ek ae six times a day, and T think it4a 
deserving of farther trial in larger doses. 
what we have just said concerning tho various therapeutic 
res employed at various times and by various clinicians in the 
of relapsing fever, it will be proper to add a few words in 
to Motchovtkovsky’s method. As we haya seen above, this 
regarded the inspissation of the blood as the cause of the 
of the spirochawtw and the termination of the febrile paroxy: 
g hia belief upon the great loss of fluids ocourring at the erisis 
the deleterious effect upon the microorganisms (outside the 
,, ba it said) of certain hygroscopic substances, such ax glycerin 
d sugar. He therefore endeavored to armst the progress of the 
disease by forced sudation, induced by the wet pack and th: ernal 
administration of jaborandi, combined with the restricted ingestion 
of fluids, He asserted that the number of apirochwtw in the blood 
diminished one-half when sweating was induced by the wet pack, and 
_ disappeared entirely under the influence of jaboy audi. ‘The duration 
of the febrile paroxysm was also shortened. He believed that the use 
of purgatives might produce an equally beneficial effect, and in this 
was in accord with Griesinger who had made the same observation 
long before him. But we have seen above that the blood in cases of 
relapsing fever does not become inspissated to any reat deyree, bat 
that on the contrary its specific gravity usually diminishes during a 
febrile paroxysm in this disease; and Oks furthermore failod to ob- 
tain any effects from the uae of pargatives, with the exception of ne 
omel, the latter, moreover, being administered in only feebly 1 
doses. Finally no other clinician has been able to confirm the reals 
claimed by Motchoutkovsks 
Tn reviewing what wo have just disenssed concerning the employ- 
ment of medicaments and methods regurded hy their proposers ax 
specific in the treatment of relapsing fever, wo ure foreod to conclude 
that not one of them possesses the power of cutting: short an attack 
of the disease or of preventing a relapse. 
Since, therefore, we have as yet no specifie method of treatment 
of relapsing fever, we find ourselves reduced to a purely expectant 
and symptomatic treatment, placing the patient under the most favor- 
able hygienic conditions, und making use of the ordinary therapeutic 
measures that are employed in the caso of the other‘typhoidal dis- 
eases—typhus and typhoid fevers. ‘Tho hygieno of the patient is a 
very important factor in the successful management of the disonse. 
Cleanliness, rest in bed in a largo and well-aired room with a moder- 































g fever and also the very high temperature lond to the 
disease a peenlinrity allt own, and for this reason the 
based upon experience in other pyretic affections are not 
lly applicable to this, Indeed, we know that relapsing fever is 
disease which of all others has Jed medical thinkers to look 
é febrile process as one influencing favorably the course of an 
disense, It has Leon claimed that tho high temperature is 
w which puts an end to the disease, this belief being based 
the fact to which we have referred above (page 471) that tem- 
of 40,5" to41? C, (104.9" 10 105.8" FP.) exercise a very marked 
upon the movements, that is to say tho life, of the spire- 
Heidenreich admitted that the termination of the febrile 
minrelapsing fever is justly attributable to the high tempera- 
occurring before the crisis. It has been found that still highe 
fares exert a still more paralyzing influence upon the mi 
¥ tho eellu- 
elements of the human organism, giving rise to fanctional troubles 
even very pronounced anatomical changes in the vital organs. 
other hand recent investigations lave shown us that the 
8 even nore injurious to the life of the spirochetes than is an 
temperature; these are the phagocytes, antitoxius, bactericidal 
, ote, Perhaps a cortain elevation of temperatura is favorable 
ahs elaboration of these substances or to the phagocytic net 
leucocytes. But no one, so far aa the writer knows, has ever 
ed any such effect or has demonstrated it convincingly, Certain 
hors have, it is true, noted the fact that very hil temperatares 
or in general granulofatty degeneration of the cellular clenenta, 
at the same time they may be favorable to the destruction of the 
u ‘tos at the expense of which the Inetericidal substances sare 
tborated. But this action of high tem; tures crnmot of eourne 
acertain limit without becoming: most ous to the orga: 
nd for this reason the therapeutist must withont doubt seek in eor- 
n cases to limit the rise of tle temperature of the be The 
rable action of high temperatures upon the hi anism i 
o well known to call for discussion here, and we need only remark 
an elevation of the temperature considerably above the normal 
ts a peculiar toxic action upon the muscular tisinee, not only of 
the striated skeletal muscles but also of that of the heart. An exces. 
sive temperature also exerts an injurions influence upon the purene 
-chymatons and glandular organs, but especially upon the nervous 
system, beginning with the respiratory centres. This action of un- 
“duly elevated temperatures is exerted without doubt in relapsing fever 
as well as in othor pyroxial diseases, sines n very long continuance of 














































|, a more sbesiherety iabaral of sey 
ed metabolism and heightened excretion of its products (car- 
oxide and, according to certain authors, ureu), and also an 
n of toxins, All theao effects are.very: favorable to a happy 
of the morbid process, but they cannot be obtained by the in- 
administration of antipyretics whose action is so different or 
diametrically opposed to this. Furthermore, these internal 
ipyretics exert a chemical action, which is far from being wholly 
ferent, and may indeed produce some most undesirable side 
ects, such for example as that of antifebrin on the blood, ete. 

Tn coming to a determination, in auy given case, os to the method 
of refrigeration to be employed, we must remember that the effects 
above mentioned of the internal antipyreties may be very undesirable 

a diseaso such as relapsing fever, In this affection sweating, oven 
during the conrse of the febrile paroxysm, is by no means a rire pho- 

; and furthermore, after the crisis the temperature often falls 
toa very undesirable depth, and this fall is accompanied by symp- 
toms of collapse, which may lead to a fatal issue, These considera- 
tions will therefore load us to conclude that the wethod of external 
refrigeration is the preferable one, sineo it is the most powe 
most easily controlled, and the best adapted to stimulate the oxidizing: 

Vhi «influence upon the 
_cirenlation, changing ts course and distribution in the body, this may 
also modify in a favorable sense the anatomical processes in the 
organism. So farfrom introducing harmful substances into the body 
this method of treatment contributes, on the contrary, to the elimina- 
tion through the kidneys of injurions products wlating in the 
blood, and also to the increased exeretion through the lungs of care 
bonic oxide. We nood not speak of the value of baths from the point 
of view of cleanliness, although this is sometimes s matter of con- 
siderable importance in the case of a vot inconsiderable proportion 
of the putieuts suffering from relapsing fever who aro brought to 
hospital. 
What we have just said doea not exclude, however, the employ- 
ment of internal antipyretic remedies in relapsing fever. On the 
contrary, there are certain cases in which their use is indicated. We 
should select hy preference those of this class which are not ouly 
antipyretic but also bactericidal, and those whose advantages, when 
given in a certain way and in special casos, will outweigh their dis- 

























of relapsing fever. Among the remedies of this class which have 
recently found some favor are lactophenin and phenacetin in mode 
ate doses of from 0.3 to 0.5 gm. (gr. ¥. to viij.) two or three times a 
day, An indication for the employment of these remedies may slo 
occasionally be found in the presence of cephalalgia and muscular 
pains. 

‘The methods of application of external refrigeration are extremely 
variable. In cases of ordinary severity the graduated bath is cep 
cially to bo recommended, beginning with a temperature of 35° C 
(95° F.) and reducing to 30° or 29° C. (86° or 84.2" F.). Equally 
serviceable are tepid baths of a temperature of 35° to 32°C. QF te 
89.6° P.) of fifteen to twenty minutes’ duration, the effect of whichis 
similar to that of the graduated bath, though slightly lees pr- 
nounced, If the temperature is very high and the action of the heart 
is yet sufficiently strong, more energetic refrigeration may be indi 
cated, such as cool baths of 25° to 19° C. (77° to 66° FP.) for tenor 
twelve minutes; but if the heart is weak and there is marked ge! 
exhaustion, we may use the cold wet pack. 

In cases in which tho temperaturo is very high, yet the dises® 
otherwise does not appear to be of great severity, we may employ 
tepid baths above mentioned, gradually cooled from 35° down 
31°C. (95° to 87,8° F.) by the addition of cold water. By this: 
we avoid the unpleasant sensations caused by cold baths and at the 
samo time are able to reduce the temperature and to moderate the 
Aisagre ymptoms aceon are high fever. \ 


k 1. vy. three times a day, or quinine 0. pyaaea Ae 
orfour times aday), No unpleasant symptoms are caneed 
small doses, the temperature remains at a moderate ele 
convaleseenca is normally established. Tn addition to the 
above outlined, T habitually order wine, Madeira or part, two: 
glasses a day, taken in small quantities, especially after the 

Such is tho treatment employed im my clinic, and whieh has, 
extromoly favorable results, as shown by the fact that for tl 








the heart, as shown by a very rapid and weak 
by irregularity, is a frequent symptom in re- 
one offering an urgent indication for stimulants 
One of the best heart tonics for use in these 
rach tho strictly medicinal remedies may be men- 
earaphor, which is of value especially during the febrile parox- 
Tt may be given in the form of powder, one or two grains 
e several times a day, or in emulsion in similar doses; it is 
however, to give it in the form of powder mixed with two or 
grains of quinine. Each powder may be taken in a little wine, 
be followed by it. If we find it necessary to obtain a more 
effect we may resort to subentancons injection of 
wefal correspouding to about a grain 
jection may be repeated several times 
if the patient's condition calls for it, In eases in which a very 
stimulation of the heart is needed we may resort to subentane- 
injections of ether, which is perhaps mora rapid in its action than 
phor, but, on tho other hand, not so permanent, In addition to 
ts tonic effect, camphor undoubtedly possesses the power of regulat- 
tho heart's action in cases of arrhythmia, Wo mst not forget 
o that camphor is endowed with antipyretic propertios, very 
is true, which may be of service in cases of high fever. Tt is at 
same time a stimulant of certain other cerebral and medullary 
es (respiratory centres, ctc.). All these contribute to render 
phor one of tho most valuablo and cortain sthoulants for use in 
es of relapsing fover with high tomporature and weak heart. 
The preparations of musk and valerian, especially the ethereal 
, Strong coffee or caffeine, and other similar remedies are also. 
indicated as stimalants, tonics, and regulators of the heart's acti: 
have personally several times had oceasion to convince myself 
the excellent stimulant effect upon the heart of tincture of musk, hay- 
employed it especially in tho algid stage of Asiatic cholera, In 
ionts whose pulse was wholly imperceptible the administration of 
of musk was followed by the reappearance of the pulse. Tn 
an hour or an hour later the pulso might again become imper- 
ible, but anothor injection would excite the heart to fresh and 
nger contractions, and it would again become possible to count 
t4# pulsation. Tn this way T have been able to maintain the action of 
the heart during the critical period, and so save the patient’s life. 













































ated secundum artem. Abscesses, especially those of the 

d, should be opened as soon as possible. Morphine for 
and local blood-letting are indicated in otitis media or in- 
case suppuration has not yet occurred. Very good results 
be obtained by instillation of a few drops of carbolated gly- 
per cent.) into the external meatus. When pus is already 
it must be evacuated by puncture of the dram membrane, and 
jis must then be practised by syringing with a solution of car- 


ld receive a strengthening diet with wine and tincture or decoc- 
of cinchona, together with pepsin, hydrochloric acid, or some 
preparation, such as the lactate or the albuminate. In such 
Blaud’s pills often render excellent service. Some of the more 

mntly introduced preparations of iron, such aa hemol, hemogallol, 

etc., have been used with mach success, but so far as my 
n observations and those of Dr. Miiller in my clinic enable me to 
these new remedies are not ordinarily so useful as Blaud's 


should keep in the hospital fora time those patients who have 
d relapsing fever and who may be threatened with a relapse, even 
h they may regard themselves as well and able to resume their 
occupation. These patients should be enabled to regain their 
before returning to the places where they contracted the dis- 

otherwise they are exposed to relapses or to a reinfectio 
ermore, while their condition remains weak as a result of the 
ck of relapsing fever they are peculiarly disposed to contract any 
contagious disease, to the infection of which they may acci- 

ly be exposed, 
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TYPHOID FEVER. 
(ETIOLOGY AND GENERAL PATHOLOGY.) 


Definition.—Typhoid fever is a state of infection by the typhoid 
bacillus. A profound intoxication is commouly produced as well as 
certain anatomical lesions, 

Synonyms.—The following names, applied to this disease at dif- 
ferent times and in different parts of the world, are taken from Mur- 
chison’s list: Typhns nervosns (Sanvages, 1760), abdominal typhus, 
Uaterleibstyphus (Autenrieth, 1822), fiivre typhoide (Louis, 1829), 
typhus entericus (Ebel, 1836), typhoid fever (Stewart, 1840), ileo- 
typhus (Griesinger, 1857), endemic fever, autumnal fever (Flint, 1 
pyretus hemitritwus (?) (Hippocrates), fobris semitertiany (2) ( 
len), remittent fever (Sutton, 1806), febris lenta (Forests, 1591), slow 
fever (Strother, 1725), common continued fever (Armstrong, 1816), 
nervous fever (Gilchrist, 1734), slow nervous fever (Huxham, 1 
Nervenfieber, fiévre nerveuse, low fever, febris putrida (Riverius, 
1623), fidvre ataxique (Pinel, 1798), sepimia (Hare, 1853), miliary 
fever (Pringle and De Hanon, 1760), febris gustriea (Ballonius, 
1640), fidvre méningo-gustriquo (Pinel, 1798), epidemic gustrie fover 
(Cheyne, 1833), febris biliosa (?)(Galen), bilious fever (Pringle, 1750), 
biliogastric fever (Copland, 1844), bilious continued v, febris 
mesenterica maligna (Baglivi, 1606), febria intestinalis vel mesen- 
terica (Riedel, 1748), fidvre entéro-mesentérique (Petit and Serres, 
1813), enteritic fever (Mills, 1813), entero-mesenteric fever (Abererom- 
hie, 1820), febris mesaraica (Wendt, 1822), dothi r dothinen- 
térie, corrected later to dothienentérite (Bretonnean, 1826), fever with 
affection of the abdomen (Allison, 1827), fever with ulceration of intes- 
tines (Bright, 1829), gastroenterie and gastrosplenie fever (Craigio, 
1837), enteric fever (Ritchie, 1846), intestinal fever (W. Budd, 1856), 
night-soil fever (Brown, 1855), cesspool fever, pythogenic fever (Mar- 
chison, 1858). In this country the term typhoid fever is more com- 
monly used than any other, though “enteric fever” is preferred by 
some, and we often read “ autumnal fever” in the writings of the early 
and middle part of this century. 

‘The Greek word sigor means smoke, vapor, and henca a cloudi- 
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ileum in many cases showed spots of sloughing. He did 
er the intestinal lesion as responsible for the symptoms, 


the intestinal Iesions and attacks of the fever. 
the middle of the same century Willis in England disenssed 
‘intestinal lesions and compared them to the eruption upon the 
produced by smallpox, Hoffmann, of Halle, at this time wrote 
clinical account of a group of febrile cases which nd the ordi- 
ry characteristics of typhoid, including the characteristic eruption, 
d he said that after death gangrene and slonyhing of the small 
were found. Sydenham also gave a pictare of a fever last- 
ing from fourteen to thirty days with great tendency to diarrhea, 
delirium, and epistaxis. Panarolus, at the close of the century, 
5 ted many fatal cases of fever at Rome in which the intestines at 
opsy appeared as if burned. 
‘These and other accounts written in various parts of the Continent 
Ff well as in England during the seventeenth century, with clinical de- 
“seri and accounts of autopsies, leave no doubt that typhoid was 
Bierwaiey spread throughout the civilized world. In the eighteenth 
century the descriptions become more complete. The report of a case 
‘by Morgagni describes not only the ulcers, but perforations in the 
lower part of the ileum and the first part of the colon, and he further 
ealls attention to the swelling of the mesenteric glands and the spleen. 
in his letters he several times alludes to cases of what wus called don- 
ble tertian fever, which showed at the autopsy the lesions of the lower 
part of the ileam and the mesenteric glands. In the middle of the 
eighteenth century, Tissot describes a bilious epidemic fever at Lan- 
sanne, giving a good account of a typhoid epidemic, * In these casos 
there was first a lassitude, a loathing of food, and a sensation of cold; 
the patients were drowsy, their tongues foul with a whitish-yellow 
covering; at times there was sweating, but without the placid interval 
which succeeds the sweat of true intermittents. There were frequent 
complaints of the head in the first days; the pulse was weak and 
about 100; there were daily exacerbations, though these were some- 
times slight; the bowels at first were bound, later lax; in the more 
severe cases fever was higher, the pulse more frequent, the headaches 
more severe; the sleep was turbulent with anxiety and not at all 
refreshing. In the worst cases, on the sixth, seventh, or eighth day, 
a very frequent pulso, delirium, and flatalent swelling of the abdomen, 
the paroxysms without regularity, a general subsultus of the tendons; 
the delirium sometimes almost a frenzy, in other cases resembling a 
~ lethargy; the stools were irregular and fluid. In five cases there 
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(etl erg in every country of Europe; there 
has prevailed at varions times in all the different 


group, either upon clinical or anatomical 
3 eda we now call typhoid fever, The early 
imperfect methods of observation, knowing 
ama examination and having no accurate 
ining the tamperature, could hardly be expocted to 
‘stinguish one from another certain of the infectious diseases which 
have no conspicuous eruptions on the skin, such as typhoid and 
typhus, many forms of tuberculosis and many cases of malarial fever, 
‘Some of the first reported cases of intestinal lesions in fever were put 
into that gronp which went by the name of semitertiana or Lemitri- 
teus, bab these terms meant le more than daily fever. By the 
middle of the seventeenth century, however, Willis, in England, drew 
a distinction between two varieties of fever—one the febris pestilens, 
and the other a less contagious form of fever without eruption, with 
Jonger duration and with an imperfect crisis. Hoffmann, of Hullo, 
not far from that time also distinguished between tho f pote. 
chialis vera and the febris petechizans vel sparia, describing under 
the latter name the ordinary clinical course of ty phoid fever, ineluding 
the characteristic eruption. Sydenham, in the same century, recog- 
nized the distinction of these sama two groups of fevers. ) them 
began the discussion, which was not ended for two centuries, as to the 
existence of a real distinction between typhus and typhoid. Strother, 
in the early part of the eighteenth century, recognized the difference 
between certain slow fevers, in some eases of which there wax uleora- 
tion of the bowel, and the cases of typhus whieh nppenred apidd 
cally in the years 1727 to 1729, Among several writers who during 
the last century maintained this distinction, the work of Hnxham, 
about 1750, is worthy of especial notice from the satisfact i 
ential picture which he draws of the * putrid malignant fever" a 
“glow nervous fever." Before this matter cold be settled to the sat- 
isfaction of the profession in general somesystematic and careful post- 
mortem observations were necessary. An advance in this direction 
was instituted by Prost, of Paris, at the beginning of this contury. 
‘Ho found in tho fevers of Paris many cases showing the characteristic 
ulcerations of typhoid, but he mistook avery post-mortem redness of 
the intestinal canal for inflammation, and regarded the typhoid ulcer- 
ations as nothing more than occasional, extreme instances of an intes- 
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ns in fire undoubted cases of typhoid fever, alterations cor- 
exactly to those described by Louis. 

. James Jackson, Jr; of Boston, observed the intestinal lesion 









of the observation was not made public until 1835. Having 
ed typhoid fever in Paris, aided and guided by the personal 
i ons of Louis, he again saw the disease in Boston, and in two 
ses, one of which occurred in 1833 and the other in 1834, he found 
characteristic lesion of the intestinal follicles and mesenteric 
s. An account of these observations was published in 1835, 
Tho lesions of typhoid having thus been cloarly recognized and 
refully studied, the question of the essential distinction of typhoid 
other fevers, and especially from typhus, could be more satis 
discussed; though, as has been seen, such a distinction had 
been suggested and at various times insisted upon during nearly two 
centuries, it was still maintained on many sides that tho distinction 
did not truly exist, and even to the middle of this century many phy- 
sicians believed that typhoid and typhus were the same disease and 
that the intestinal lesions were merely an occasional complication, 
In June, 1836, Dr, Lombard, physician to the Geneva Hospital, 
wrote expressing his great surpriso at his failure, in Glasgow and 
Dublin, to find in tho cases which he dissected any of the charactar- 
istic lesions which he had never failed to find in his autopsies of 
“typhas fever” cases at Geneva and Paris. “In the whole course 
of my experience I have met with nothing which has surprised me 
more than this oceurrence. Thad heen engaged for years in the study 
of typhus fever, and for years my almost daily experience in the dead- 
room Jed me to associate certain lesions of the alimentary canal with 
the symptoms of this disease, when suddenly I find myself assailed 
with new experiences exactly contradictory of my former,” In di 
eussing the matter he points out some differences between the clinical 
pictures of typhus as he had seen it on the Continent and na he now 
found it in Dublin and Glasgow, particularly in the eruptions, the 
diarrhcea, the different degrees of coutagiousness, and the different 
liability of the aged and infants. He is not yet ready, however, to 
allow that they are specifically distinct, and renounces the opinion 
that the loeal changes of stracture aro of paramount importance in 
causing or producing the symptoms. Tn a second letter, dated July 
18th, 1836, after further studying the typhus fevers in Liverpool, 
Manchester, Birmingham, and London, he concludes that the fever 
observed in Europo is also to be found in the British empire, thus 
seeming to admit the difference of the two. 
America is entitled to the honor of having, through Gerhard, of 


























d bs tha soccach view. Jenner was undoubtedly helped in his 

the fact that in 1847 he himself went through an attack of 

»hus, and three or four years later an attack of typhoid. Jenner's 
a aded observations on the difference presented by the modes 















the conjunctive, the intestinal hemorrhages, the ulcerations of 
nx and pharynx and cesophagus, the ulcerations of tho intestine 
gall-bladder, the changes in the mesenteric glands and spleen, 


n feature of his proof, based upon his careful phearvition of epi 
and the transmission of the diseases, was tl 
the poison of typhus fever or typhoid fever in every case only 
the same disease. 


ETIOLOGY. 


The doctrine of the etiology of typhoid fever has undergoue a 
omplete change since the confirmation of the suspicion, long en 

d, that the disease is spread through the agency of a contagium 
vam, a microorganism, and the diseussion of this branch of the sub- 
ct has been thereby greatly simplitied. 





Predisposing Causes. 


Age.—Of all the predisposing cunses of typhoid fover, 
most prominent, aud its importance can scarcely be overestimated. 
While it cannot be said that any age is wholly exempt, the oc ence 

of typhoid fever ia extremely rare at the extremes of life. It is pro- 

eminently a disease of youth, by far the larger proportion of those 
attacked by it being between the ages of ten und fifty yours—this states 
ment holding good of all countries: Some observers approximate the 
limits still further and contend that the great majority of patients are 

_ betweon the ages of fifteon and thirty, Atono time it was believed 

that young children were not subject to typhoid fever; but Troussean 

and others have shown that even infants under ona year of age are 
not exempt from infection. 

] Murchison, whose experience at the London Fever Hospital ex- 

__ tended over a period of twenty-three yeurs, gives the following statis- 














ties of the ages of typhoid patients during that timo: Of 5,911 cases 
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admitted botween the years 1848-70, 66.70 per cant. were between 
fifteen and thirty yours, 28.68 por cont, wore under: 13.30 per 
cont, wero over thirty, whilo only 1 in 71 casos exceeded fifty. Lic- 
bermeister found that 77 per cent. of the typhoid patlants in the hoe- 
pital at Basle from 1865 to 1870 were between fifteen and thirty years 
of age, and Fiedler, in Dresden, found the same limits of ages in 81 
per cent. of typhoid patients. In a table prepared by Curschmann, 
showing the prevalence of typhoid fever at various ages, we find the 
greatest number of cases at the eighteenth year, the curve falling very 
steadily and evenly from that age to sixty, from whieh age to eighty 
it forms nearly a horizontal line. Of 432 cases occurring in Stockholm 
from 1867 to 1877, tho groatest number was found between eighteen 
and twonty-oight yoars, thomaximum being at the age of twenty-three 
years, Very fow cases occurred in children under eight years of age, 
and almost none in persons over forty-five years. Almost exactly 
parallel with this is the curve of deaths from typhoid fever in Paris in 
the decade of 1880-89. The greatest number of deaths occurred af the 
age of twenty-three yeara, and a very large proportion of the total 
between eighteen and twenty-eight years, In a table prepared by H. 
E. Smith, showing the ages at which death occurred in 6,180 cases 
during the fifteen years from 1880 to 1894 inclusive, in Connecticut, 
wo find again the greatest number of fatal cases between the ages of 
twenty and thirty years. 

Sox, Judging from hospital statistics alone, it would seem that 
males are slightly more liable to contract the disease than females. 
‘Thus there were admitted into the Metropolitan Asylum Board's hos- 
pitals in the years 1871-92, 3,293 males and 8,080 forales between 
the ages of ten and thirty-five years. But when it is considered that 
men aro more often inmates of hospitals than women, this fact loses 
most of its significance, and the trath probably is that, so far as ems 
eoptibility to typhoid fover is concerned, the sexes are upon the same 
plane. Tt has been argued that the disease is more fatal to women 
than men, and hospital statistics have been brought forward to bear 
out tho statoment; but it is very doubtfal whether a careful study of 
the figures would confirm this. 

Social Position and Occupation.—Typhoid fever exhibits a marked 
predilection for the well-to-do and cultivated classes of the com- 
munity. The truth of this remark has been emphasized on many 
occasions, but the explanation of it is not easy to give, The arrange- 
ment of bath-rooms and water-closots in too closo proximity to the bed- 
rooms in the houses of the well-to-do has been alleged as a reason by 
some authors. The influence of oceupation in predisposing to! 0 
does not appear to be great. Murchison drow attention to an in 
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moving from one locality to another, or even 
another in the same neighborhood, were frequently 
‘the disease, and stated in support of his assertion that of 
id patients in the London Fever Hospital, more than six per 
in London but three months. Troussean noticed that 
» Paris were more liable to typhoid infection than the natives, 
peri of those who have studied the subject in places 
d is rife is in agreement with these observations. 
—Typhoid fever prevails probably to the greatest extent in 
d States, Canada, in some parts of the European continent, 
roat Brituin. The disease is, however, by uo moans confined 
1@ northern temperate zone, but rages with more or less virulence 
every part of the globe, The months in which it prevails 
in the northern temperate zone are the last six months of the 
from July to December; and in the southern temperate zone, 
ebruary to July. Statistical testimony shows that in the fall 
year, in September, October, and November, the inroads of 
are the most widespread and severe. Of Murchison’s 5,911 
s at the London Fever Hospital in twenty-three years, 27.7 per 
‘of the entire number were admitted in the months of October 
November, and only 7.3 per cent. in the months of April and 
. Hence comes the term “autumnal fever,” by which name 
id was formerly known in some regions, Tn those cities where 
hygienic arrangements have been long defective and where the 
supply is polluted typhoid fover frequently becomes ender 
Whether the level of the ground water exercises any influcnes in 
e dissemination of typhoid is more than doubtful, and observations 
to clear up this point have almost invariably had ane 
alt. Pettenkofer showed that in Munich there was a certain 
e relation between the height of the ground water and the previ 
0 of typhoid fever; that in the years when the ground water was 
st the typhoid death rate was highest. But after 1881 this cor- 
spondence disappeared. Observations made in other cities have 
of them shown no correspondence, and others quite the reverse 
n, The disappearance of typhoid fover, w! 
plete in Munich since 1881 without any important change in the 
of drinking-water, has been attribmted to the clearing of the 
il by canalivation and to the establishment of the new. slaughter- 
jouse. Even granting that von Pettenkofer established the fact of a 
ry close relationship between the level of the ground water and the 
evalence of typhoid fover in Munich, it was an isolated case and 
iM not apply to other cities. In connection with Pettenkofer's 
observations the interesting point may be noted that ufter he had 
Vou, XVI,—36 
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‘dos ‘The filth is the 
cnidus in which tho 
es finds a suitable 






fone et origo of the 
typhoid evil. Tt is 
not trae that all sew- 
age-defiled water al- 
ways contains the 
typhoid poison; but 
| it is true that such 
water ix more likely 
to do so than water 
uot thus contam i- 
nated. This fact is so 
well known, and has 
been 80 conclusively 
demonstrated in 
whatever places ade- 





















fatigue and intemperance are not predispos- 
o typhoid, except in so far that they lower the powers of 
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Low Mortality from Typhol! Feverin Cities Properly Semered and haviur 
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quate water supplies and efficient sewer systems have been introduced, 
that it would be superfluous to multiply instances. 

Tho accompanying charts show the reduction in the typhoid 
mortality rate brought by proper sanitary measures and a pure water 


pply. 
Immunity, Acquired and Natural.—A person who has had oue at- 








d to tho pathogenic bacillus of typhoid fever (1880-82). 
by means of sections cleared by acetic acid the spleen, the 
nodes, Peyer's patches, the liver, kidneys, and Inngs in twenty- 
e typhoid cases, he found in the lymph nodes and in the spleen 
rs of microbes. Later by staining with methyl violet, ho de- 
the presence of microbes in scrapings from the spleen and 
SIGs OF iy psc cones: Being unable to find any such miero- 
s in other diseases, even when complicated with intestinal 
ms, he claimed a specific relation to typhoid fever for the bacillus 
he had discovered. Photomicrographs taken by Koch at the same 
‘time, and independently of Eberth, show that he had observed this 
same bacillus in the liver, spleen, and kidneys in eases of typhoid fever. 
“The discovery of Eberth was also confirmed by Meyer in Germany 
and by Coates and Crooke in England, A valaable contribution to 
the stady of Eberth’s bacillus was mado by Gaffky, who, in 1884, 
first obtained it in pure culture in gelatin and on various other eul- 
ture media, Gaffky, moreover, made a complete stndy of this micro- 
organism in which he reviewed its characters of morphole dlis- 
tribution in the body, and experimental reactions in animals. He 
was unable to prove conclusively its pathogenic nature. Subsequent 
study has detected few errors in Gaffky's observations, but has gon- 
erally confirmed them. Many facta, however, linww been added in 
regard to the identification, biology, and pathogenic properties. of 
this bacillus. One of tho most striking features of its subsequent 
history is the attempt made by Rous and Rodet to identify the colon 
bacillus and the bacillus of Eberth—an attempt which aimed at noth- 
ing less than to rob the typhoid Ineillns of all specitie charactor and 
to reéstablish on a biological basis the theories of Murchison. The 
contest has been active, and numerous works have appeared on this 
question. As a rosult the autonomy of the bacillus of Eberth ia fully 
established, but many points which seemed to be proved hy the older 
works must be revised on the basis of Later discoveries. 
Morphology. —The typhoid bacillus is seen in the form of very mo- 
tile, slender rods 1 to 3 » long by 0.5 to 0.8 » thick, sometimes grow- 
ing outinto pseudofilaments, ‘The size of the rods yaries considerably 
in specimens obtained from different sources. Tho bacilli from agar 
cultures, grown at blond temperntury, and from the tlesnes of animaln 
and human beings appear smaller in all dimensions than when grown 
on gelatin and potato, on which media, especially at low tempera- 
tures, they frequently take the form of long threads. The single reds 
are straight, regular in outline, and with blunt but rounded extremi- 
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is acid or alkaline. The appearance described by Gaffky may 
red as typical. This consists of an invisible growth cover- 
entire surface and causing a smooth, glistening appearance. 
the growth is more luxuriant and of a yellowish or brownish 
resembling an ordinary culture of the colon bacillus, The 
bacillus grows feebly or not at all in solutions containing 
win. Tt does not produce indol in solutions of peptone or in 
n, nor does it cause fermentation of grape, milk, or cane sugar. 
uses the formation of acid from grape sugar, but no gas, It 
rs readily in milk, producing a slightly acid reaction, but doos not 
coagulation, Media containing no sugar gradually become 
ongly alkaline. 
In regard to its power of reduction observations vary. According 
Germano and Maurea, only a slight reduction of indigo sulphate 
sodium takes place regularly in case of agar stab cultures, whereas 
great majority of the members of the colon group are powerful 
cing agents. Losener states that there is only a slight difference 
this respect. Nitrates are reduced to nitrites, and sulphide of 
gen is evolved, but less energetically than in the caso of numor- 
Hugonneng und Doyen found that both tho 
hoid and colon bacilli set free nitrogen in peptone solutions con- 
|. of odin or potassium nitrate. They are very 
similar in this respect, in both the degree and rapidity of the reac- 
tion, No pigment is formed by the typhoid bacillus, Tho cultures 























bacteria these produce marked symptoms of poisoning in animals, 
Distribution.—The typhoid bacillus is found in certain conditions 
in the soil and in water, but so far as known only when these are eon- 
taminated by the discharges from typhoid-fever patients. Teoently 
- Lésener claimed to have discovered in five instances typhoid bacilli 
in soi] and in tissues and feces in which there lad been no susp! 

of their presence. They have never been demonstrated in the healthy 
human body. During the course of typhoid fever they are widely 
distributed through the body aud in the exerota. Cultures are obtained 
most easily and surely from the spleen and lymph nodes of tha mos- 
ontery, in which tha tweilli are constantly fonud seattered about in 
little clusters. This arrangement in scattered clusters is characteris- 
tic, and as 4 rule it is only in tho walls of the intestine that they are 
observed singly or in loose chains following the course of the lymph 
vessels. There can be no question that the groups of bacilli are 
formed during life. The proof of this faet, neeording to Fligge and 
others, consists in evidences of retrogressive changes in the rods as 
shown by a poor reaction to stains. On the other hand, there is a 
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repeatedly demonstrated by many bacteriologists. Tt is proba- 
hat they are not evenly distributed through the fieces, and they are 
abundant during the period of active intestinal ulceration. The 
to demonstrate their presonce at any given time in the diseaso 
be considered proof positive of their absence. The identifica- 
of the typhoid bacillus in feces is difficult at the best, and in the 
Ititude of cther similar bacteria it may easily escape detection, 
most promising methods of examination are given below. 
It is very often present in the urino also, appearing probably 
omewhat later than in the finces, Neumann obtained typhoid bacilli 
in cultures from the urine in cleven out of forty-eight eases and Kar- 
Jinski in twenty-one out of forty-four cases (once as early as the third 
day). Slight changes in the kidneys always take place in typhoid 
fever, and many cases reported show that they may be of a serious 
nature. 
Typhoid bacilli do not often appear in the sweat, but Geisler 
claims to have found them in one instance. 
~The assertion made by Sicard, that they may be present in the ex- 
_ pired breath, is improbable, The discovery, by Lucatello, of typhoid 
bacilli in saliva and in the mucous membrane of the larynx has not 
been confirmed. 

According to Chiari, typhoid bacilli are almost always present in 
the gall-bludder (in ninetcen out of twenty-two cases). Others also 
have reported their presenco in this situation. How they reuch the 
gall-bladder has not yet been demonstrated. 

Histological changes in thn tissues immediately surronnding the 
groups of bacilli have not been noted. Many cases have been 
reported, however, in which typhoid bacilli have acted as the exeiting 
causes of inflammation and pus formation, aud their power in this 
respect has been proven by experiments on animals. A, 
reported an encapsulated focus of pus in the peritonenm, —¥ 
baum saw o case of general peritonitis following rapture of the spleen. 
Many have reported suppurative processes connected with the bones, 
such as osteomyelitis or periostitis. Typhoid bacilli have also been 
obtained in pure culture in typhoid puoumonia, in serous and suppu- 
native pleurisies, and in cnses of suppurative meningitis. ‘There is, 
however, no reason for assuming a specific typhoid form of inflamma- 
tion and suppuration (Fliigge), It is possible that other bacteria, 
after having assisted in the production of these processes, have disap- 
peared from the field, 

Tdentifcation of the Typhoid Bacillus —Tho positive identification 
of the typhoid bacillus is a matter of the highest importance, and 
perhaps as difficult as it is important. Many problems relating to 
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h of the typhoid bacillus upon potato is invisible, 

colon bacillus is conspicuous and of a dirty-yellow- 

. This difference, however, is not constant and is unreliable, 

: to Germano and Maures, if the suspected bacillus is planted 

half of a potato and on the other half a known pure culture of 

oid bacillus, the slightest essential diference between the 
the bacilli to be different. 


point difference emphasized by Lésener is the stronger acid 
ction produced in a certain modium by tho colon bacillus. At the 
( of forkp-alaht hours the amount of neid is mora than twice that 


oduced by tha typhoid bacillus. 
No single one of the above tests is sufficient to distinguish the 
id bacillus from all varietios of the colon bacillus, Lt is only by 
concurrenco of all of theso tests, comparod in each instance with 
alike test of a known culture of typhoid bacilli, that we ean positively 
identify a suspected bacillus as the typhoid bacillus. The results 
animal inoculations are so varied and so little characteristic that such. 
experiments are practically useless in determining tho identity of the 
‘typhoid bacillus. Tho experiments of Pfeiffer aud Kollo, however, 
have demonstrated that animals which have been rendered immune 
typhoid fever are as susceptible as usual to the other bactoria of th 
group—e.g,, to the colon bacillus. The serum of the immunized ani- 
mals, sometimes in a dose of ouly a fow milligrams, acts as a pro 
toction against typhoid bacilli only and not against tho colon bacilli, 
and vice versa, We may hope, from thesa facts, to be able hy 
method of specific immunization to differentiate the typhoid bs 
from other bacteria when all other means fail. Tustead of insisting 
"sal the employ ment of animals for this purposo it is perhaps allow- 
able to draw diagnostic conclusions, a4 stated by Pfeiffer and Kolle 
and others, from the results of planting in pure ‘specific serum or in 
mixtures of this serum with bouillon (1:40). This medium prohibits 
the growth of the typhoid bacilli only 
The difficulty in isolating the typhoid bacillus from mixtures, liko 
fmces, containing innumerable bacterin of many varieties, somo of 
them of very rapid growth and causing tho liquefaction of gelatin, 
has led to the invention of many methods aiming to accomplish this. 
‘The value of any such method, next to its accuracy, is determined by 
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g urine, The interesting experiments of Klie, also, 
containing different percentages of gelatin deserve men- 
tho use of a medium containing 3.3 per cent. of gelatin at 


irly constant type of colonies of both typhoid and colon bacilli. 
‘differences, however, were not sufficiently striking positively to 
them. These methods, although most of them are of lit- 
cal use, contuin many suggestions and hints and have con- 

ted materially to the solution of the problem, 
“More recently a method devised by Hiss accomplishes the isola- 
and identification of the typhoid bacillus from faces with not less 
cy and in shorter time than previous methods. Impressed by 
observations of Baginsky, Rosenthal, aud Kliein regard to the ef- 
of media of reduced consistence npon the forms of colonies, espe- 
y of motile bacteria, Hiss aimed to utilize the facts discovered by 
u by making a medium which would have a semi-solid consistence 
ut the temperature of the body. This method requires the use of two 
lightly different modia containing both agar and gelatin and having 
acertain degree of acidity, One is for use in plates and tho other 
for tube cultures, The plate medium contains one per cent. of agar 
and 2.5 per cent, of gelatin, aud is of firmer consistence than the tube 
medium, which contains only 0.5 per cent. of agar and eight per cent. 
‘of gelatin, The dogree of acidity of the tube mediua is also slightly 
‘The proper consistence of these media is obtained at incubator 
‘temperature (30° to 40° C.}, which also favors the rapid development 
ofthe bacteria. At the end of siateen to eighteen hours the develop- 
ment of the colonies in the plates is sufficient to show growth char- 
acteristics which aro generally distinctly different in the typhoid 
colonies from those of tho colon group. Tha colonies which present 
the typhoid characteristics aro now transplanted to the tube medium. 
After from sixteen to eighteen hours in the incubator the entire me- 
dium is evenly clouded if the typhoid bacillus is present, On the 
other hand, none of tho colon bacilli produces this appearance, Thus 
within thirty-six hours it is possible to isolate the typhoid bacillus 
from feces with remarkable certainty, as shown by the usual tests. 
The value of this method has now been pretty thoroughly demon- 
strated. The importance of strict uceuracy in making the media, es- 
pecially in obtaining the proper degree of acidity, has hindered some- 

"what the general uso of this method. 

Persistence in the Body.—A mumber of observations have been made 
as to the length of timo the typhoid bacilli may persist in the human 
body after the recovery of the patient. No definite rule can be formu- 

lated from these observations, but it seoms to be proved that when 
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eighty-two days, But in experiments reported by 
iy Paffenbolz, they always succumbed within five to 
, when dried in thin layers. 
bacilli retain their vitality in cultures for months when 
a Sternberg found them alive after more 


ons regarding their vitality in water vary widely, Hoch- 
‘(1887), working with distilled water, found five days to be the 
duration of life of typhoid bacilli. Strauss and Dubarry 
them alive in the sterilized waters of the Ourcy and of the 
after eighty-one and forty-three da; Hueppe, in the water 
very impure well, found them alive for thirty days. 
The experiments of Jordan with reference to this point are instrue- 
He found that the age of the culture influences greatly the life 
the bacilli placed in water. A freshly isolated culture possesses 
listinctly greater vitality than one which has been under cultivation 
months. In sterilized water from Lake Michigun tho typhoid 
us does not multiply to any extent, but under certain conditions 
maintain ita vitality for moro than ninoty-three days, Lhe colon 
cillus, under the same conditions, multiplies rapidly and may re- 
n alive more than two hundred and sixty-two days. In distilled 
er typhoid bacilli perish much more speedily than in water from 
lake. Jordan found eighteen days to be the limit of vitality in 
tilled water for fresh cultures, while old cultures survived leas than 
‘ix days. A minute quantity, even 0.0126 per cont., of organic nitro» 
0 material causes x perceptible longthening of life in distilled 
Sec: while in sterilized Jake water 1 still sroaller quantity suftices. 
These facts may explain the differences in tho results obtained by 
various authors, The organic matter which may be introduced into 
_ the water with the specimen to be tested may be sufficient to prolong 
the life of the bacilli, In natural conditions other factors (such as 
sunlight, alternate freezing and thawing, competition with other bac~ 
teria, cte.) may influence the vitality of the bacilli. Tu Pligue’s text- 
book it is stated that as a rule they disappear from water by the end 
of two weeks, but under favorable conditions they may maintain their 
vitality for a much longer poriod. 
Uffelmann has shown that typhoid bacilli, planted in feces from 
persons in good condition and kept at a temperature of 17° to 20° C., 
maintain life for more than four months, provided the medium is 
fecbly alkaline, 
Investigations with reference to the persistence of typhoid bacilli 
in soil are less numerous. Grancher and Deschamp have shown that 
they may remain alive in soi] more than five and one-half months. 
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taken from the body after death, without any positive re- 





‘The first experiments with pure cultures of the bacilli were mada 
Gaffky, who placed them in the food of animals and injected them 
the peritoneal cavity and subcutaneously, Five apes were fed 
for a considerable time with pure cultures of the bacilli, and tho 
nperature of the animals was taken twice da The result was 
‘ive. Experiments upon rabbits, guinea-pigs, rats, mice, and 
animals were also negative. Cornil and Babes injected puro 
tures into the peritoneal eavity and into the duodenum of rabbits 
and guinea-pigs without success. 
Fraenkel and Simmonds in a series of experiments upon different 
animals showed that pure cultures injected into mice und rabbits 
may couse the death of these animals, and that the bacilli may again 
be obtained in puro culture from their organs. Although the aymp- 
toms produced in these animals were not those of typhoid fever, yet 
the fact that death was cansed by the introduction of the bacilli was 
held to prove that the bacilli are pathogenic. Tn these experiments 
pure cultures of typhoid bacilli wero injected into the peritoncal 
cavity in thirty-five mice, with a fatal result in twenty-seven casos. 
The results of these inoculations appeared to be influenced to 2 con- 
siderable extent by the amount and the concentration of the culture 
injected. In a number of the cases a dilute mixture failed to cause 
death, while a concentrated mixture, injected into the samo animals 
later, succeeded. Theso facts suggest the question, whether the fatal 
results may not have been caused, not by the bacilli themselves, but 
by certain toxins developed by their growth in the cultures. 
Seventy-nine rabbits also were treated in different ways. Pure 
cultures were injected into the intestine five times, into the subeutane- 
‘ous connective tissue five times, and onco into the lung. Inhulation 
of the bacilli was tried twice. All of thes experiments failed. In- 
jections into the peritoneal cavity in twenty rabbits cansed deuth in 
but two, and forty-six injections into a vein of the ear gave twenty 
fatal results. In the fatal cases the bacilli were obtained from the 
spleen by culture and they were also demonstrated microscopically 
in sections, The arrangement of the bacilli in groups was precisely 
the same as that seen in the spleen in cases of typhoid fever in man, 
The fact that the comparatively largo amount (one-third to two syringe- 
fuls) of pure culture used in these experiments caused death, aftor an 
interval of a few hours up to two or three days, in only twenty-two out 
of seventy-nine cases indicates that the typhoid bacillus is only mod- 
erately pathogenic in rabbits, It is nevertheless to be borne in mind 
that differences in lesions and symptoms produced by « certain bac- 
Vou, XVI,—87 
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infection of and guinea-pigs. Old cultures became 
nt when injected subcutaneously in these animals if at the same 
a considerable quantity of sterilized streptococcus bouillon was 
iuced into the peritoneal cavity. Cultures from thexe animals 
I Jess of the sterilized streptococeas bouillon to cause death 
thesecondanimal, After being passed in this way through a series 
twenty-five animals the typhoid cultures becamo so virulent as to 
i death without the aid of the streptococcus bouillon. The dis- 
thus produced was septicwmie in character and had little resem- 
nce to human typhoid, Sanarelli also increased the virulence of 
phoid bacilli by sterilized cultures of colon bacilli and of the bacil- 
Lépine and Lyonnet injected pure cultures of typhoid bacilli into 
-a portion of the intestine of a dog, confining them iu this situation by 
means of ligatures for three days. No symptoms of disease were 
duced. When the animal was killed, on the twentieth day, no lesion 
of the mucous membrane of the intestine was found, nor was the 
spleon increased in size. The mesenteric lymph nodes, however, 
were greatly swollen. The infection was general and of the nature of 
asepticwmin. The blood serum in strength of 1:100 produced the 
characteristic reaction of Widal. 
} It is a more difficult matter to infect or poison animals by the 
mouth. Tho experiments of the earlier writers were not successful, 
and the later ones have given few successful results and these have 
not been nuiform. The same is trae of inoculations in the intestinal 
canal. Infection by inhalation also has rarely succeeded (| 
‘The immunization experiments of Pfeiffer and others have demon- 
hoid bacillus produces a specific effect in animals 
in human beings, although differing in lesions and 
y, hy repentod small 
and increasing doses of typhoid bacilli, are proof against these bacilli 
and their toxins, even in large doses. At the same time they are as 
susceptible as before to tho action of the different members of tho 
colon group. The blood serum of the immunized animals protects 
other animals against the typhoid bacilli and their toxins, but not 
against the colon bacilli. The reverse of this also is true. These 
results have been fully demonstrated by different experimenters and 
are constant. This may be considered the final proof both of the 
identity of the typhoid bacillus and of its specific nature. 

From the work done on animala we may conelnde that typhoid 
bacilli are capable of proliferating in the bodies of living animals only 
when taken in large doses, and then only toa limited degree; also, 
that the animals are killed by a toxin produced by the bacilli, and 
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after their discharge from the body for months in various places 
and conditions, as if waiting to be picked up and conveyed in some 
way to new victims. They are rarely conveyed directly from the 
sick to the well, although this does occasionally oceur. 

‘Typhoid fever is not actively contagious, in the sense in which 
scarlet fever and measles are, that is, there is no danger in being 
simply in the immediate presence of a typhoid patient. Other pa- 
tients in the same wards with sufferers from typhoid almost never 
contract the disease from them. Attendants do, however, a little 
more frequently, and this is undoubtedly due in most instances to 
their handling the clothing, the bed linen, and the utensils of various 
kinds which have come in contact with the pationt, and have beon 
soiled by his discharges. Yet even such cases are rare. have had 
occasion to treat a few attendants who were taken down while caring 
for cases of typhoid fever, or within a fortnight thereafter. But Osler 
states that during six years, only one nurse, one orderly, and one pa- 
tient contracted the disease in his wards. Clothing and bed linen 
which have been soiled by the putient, and utensils such as urinals 
and syringes, may convey the disease to others, not in immodinto at- 
tendance. Murchison relates an interesting case in which the poison 
was apparently carried on soiled linen from one patient to another, 
The committee of the Clinical Society concluded that typhoid infec- 
tion may be conveyed by fomites and may be retained in them prob- 
ably for two months atleast. Tt is natural to suppose that inseets, 
such as flies, may carry the germs from the discharges, and directly 
infect others, or deposit the poison upon food. Simmonds, Craig, 
Burgess, Hoffmann, Veeder, Sangree, and others havo shown that mi- 
croorganisms may be conveyed by flies, Many of the instances in 
which a number of people living in the same house are attacked by ty- 
phoid fever are, of course, explained by acommon origin af the poison, 
but among them there are some instances more easily explained as due 
toa direct conveyauce of the poison from the sick to the well. 

Tho transmission through the air cither direetly from the patient 
or from decomposing refuse, as by sewer gas or from old collections 
of dust, which was formerly considered to be an important: modo of 
transmission of the poison, is now believed to be a rare occurrence, 
It has been shown that the dry bacilli may be suspended in tho air, 
Some have thought that they fonud them in the dust of a building 
where there had been cases of typhoid fever. Some have thought 
that the gas exeaping from open drains or air blowing over polluted 
soil has been an important factor in causing attacks of typhoid, but 
where these unfavorable conditions exist there are doubtless other. 
ways thanthrough tho air by which the germs may have been 7 i 
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The transmission of typhoid bacilli has been more frequently, 
clearly, and strikingly shown to occur by means of drinking-water 
than in any other way. A great many epidemics of typhoid fever 
have been thoroughly studied and carefully described which showed 
most strikingly the origin of this disease from the water supply. 
‘A few instances will be of interest. At Maidstone, in England, in 
1898 an epidemic occurred in which nineteen hundred and eight 
cases of typhoid fever were reported, out of a population of thirty 
five thonsand, Different districts of the town were supplied with 
water from different sources; almost all of the cases occurred in 
those districts receiving their water from a single source. A nm- 
ber of cases, to be sure, occurred in that part of the town which 
did not receive water from this source; but this can be readily ac- 
counted for by the fact that the inhabitants of course did not remain 
always in the same district but visited in different parta of the 
town, and by the further fact that articles of food and other eon. 
taminated articles may Lave conveyed the disease from one district 
to another. The water which supplied the most severely affected 
portious of the town eame in part from resorvoirs so located as to 
be linble to contamination; one of them was very close to a gypsy 


camping ground, and also to a refuso heap where crowds of hop-. 


pickers were wont to empty their, bowels. 

Tn 1885, in Plymouth, Pa., twelve hundred people were attacked 
with typhoid fever, ‘The cases bogan to appear about the 10th of 
April at the rate of fifty a day. Most of them were in a part of the 
town receiving water from a certain stream. During January, Feb- 
ruary, and March there was # man ill with typhoid fever in a cottage 
about seventy feet from this stream. His attendants were in the 
habit of throwing tho evacuations on the ground towards the stream, 
During these months the ground was frozen and covered with snow. 
Tu the latter part of March and early in April there was a heavy fall 
of rain and a thaw, and at the time of this thaw the patient lad 
numerous copious discharges; these and much material from the 
earlior evacuations must have been washed into the stream, 

Ernest Hart has collected and analyzed two hundred and five epi- 
demics in Great Britain showing their dependence upon pollution of 
the water supply. This pollution may occur in various ways—by the 
proximity of wells or reservoirs to drains, sewers, cesspools, privies, 
deposits of refuse, graveyards, ete. Jf drains or sewers are leaky or 
otherwise defective, or if they overflow, the danger of contaminating 
the water supply is of course increased. Brooks or reservoirs may 
bo polluted by the carelessness of tramps, workingmen, or others 
suffering from typhoid fever, but still able to be about. Tt has been 








gave a good Widal reaction. Water from the atream running 
this valley was used to wash the cans which conveyed the 


(895 an epidemic of typhoid fever, ocourring at Stamford, 
Conn., was clearly traced to a certain mill supply. Of the four hun 
dred and six eases occurring at that time, three hundred and fifty-five ; 
were in families which received their milk from a single dealor. The 
salo of this milk was stopped by the authoritios, and within two 
weeks there was an almost complete cessation of now eases, A well 
connected with the dairy from which this milk enme waa within 
twenty-five feet of a privy, and the natural surface drainage waa 
towards the well. This privy had a shallow vault which wan leaking 
at the surface. The door was not kept locked, and was therefore 
accessible to tramps. The water in the well was examined and found 
to contain such elements of contamination as might come from privios, 

Oysters have been very clearly shown, in some cases, to be the 
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used equally by members of the other four; this article was oysters, 
and they were eaten raw, Six visitors to the banquets at which 
these were eaten also developed typhoid fever. The oysters came 
from a creek within three hundred feet of the outlet of a sewer, 
where they had been fattened by being kept in the brackish water, 
and at this time there were two persons in the incubation period 
of typhoid fever in the house supplying the sewer. The use of 
oysters from the same locality by students at Amherst College was 
followed by an outbreak of typhoid fever among those who ate 
them. Chantemesse also, in 1896, reported a small outbreak of 
typhoid due to oysters. It was in a village where there had been 
no case of typhoid fever for about a year. A merchant there im- 
ported a lot of oysters which were eaten raw by fourteen people. 
All of these wera taken sick, while none of those living in the 
houses where the oysters were consumed, but not partaking of 
them, were affected. Hight of these fourteen patients had slight 
gastrointestinal attacks; four others were ill for about three weeks 
with prostration, abdominal pain, tympanites, tenderness, and dys- 
enteric movements; the remaining two had severe attacks of typhoid 
fever. Foote, of New Haven, has shown that typhoid bacilli with 
which oysters have been intentionally infected may be found in them 
even after thirty days from the date of infection, Even in extremely 
cold weather they may live in unsterilized salt water or brackish 
water for at least eight days. In warm water they rapidly diminish 
in number after the first week, and cannot be detected in the water 
after three weeks, He also showed that the typhoid bacillus lives 
longer in the juice and stomach of the oyster than it does in the 
water in which the oyster grows. Chantomesse found that oysters 
pluced in sea water intentionally contaminated by typhoid cultures, 
and removed at the end of twenty-four hours, still contained after 
that time both colon bacilli und typhoid bacilli. 

Other articles of food may bo accidentally infected. Careless and 
uncleanly individuals, domestic animals, insects may convey the 
infections material, or the receptacles holding them may have been 
washed with contaminated water. Ice-cream has sometimes appeared 
to be the cause of au outbreak, An epidemic occurring in Mid- 
Ronfrewshire in 1893 was evidently due, at least in part, to the use of 
ice-cream sold by a dealer whose daughter was sick with typhoid but 
continued to work in the shop during most of her illness, Some 
epidemics have been attributed to tha use of meat from diseased 
calves. Typhoid fever, however, has never baen recognized in ani- 
imals, and it is difficult to avoid the suspicion that there may have 
been some other source for these epidemics. 
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PATHOLOGY. 


For one or two weeks usually after the bacillus of typhoid, the 
Eberth bacillus, has by chance found lodgment in an individual, no 
effects, or but very slight ones, are produced, In some cases—we 
have seen that we do not yet know in how many—these bacilli 
may remain alive in one or another portion of the body for long 
periods of time with little or no effect. Usually, however, in one or 
two weeks after the introduction of the bacilli decided effects begin 
gradually to show themselves. These bacilli have been found in 
nearly every organ and tissue and fluid of the body in which they 
have been looked for, they escape with the urine and the feces, and 
may also make their way through the placenta into the foetus. 

Lodging in these various parts and scattering everywhere their 
poisonous products, they produce many abnormal effects. 

These effects may be put into two groups—intoxiention and ana- 
tomical lesions. Tn the majority of ordinary enses of typhoid fever 
the toxic effects decidedly predominate; the local lesions and the 
symptoms depending directly upon these lesions play in most cases 
a less conspicuous part. Among the prominent toxic effects of the 
disease ‘are the elevation of temperature, characteristic in its duration 
and its variations, the prostration, the general pains, and the dis- 
turbances of the nervous system. The disturbunce of the circulation, 
and probably also the distention of the abdomen, are in part effects of 
the intoxication, 

But the typhoid bacilli and their products not only interfere with 
the functions of tha organs hy their poisonous action, but even cause 
structural changes in them, The tissues are excited to rather char- 
acteristic histological alterations. The smaller lymph channels, more 
particularly in and around nodules of lymphoid tissue, are especially 
sensitive to the infection, and react principally in the way of cellular 
proliferation. This, with some congestion and inflammatory exuda- 
tion, produces a marked swelling of the lymph organs, and frequently 
ends in such an obstruction to the local circulation that necrosis 
results, and nsloughing of exposed surfaces. In other eases or in other 
parts of the same patient the bacilli may have a trae pyogenic power, 
causing suppurative inflammation in various organs and tissues. De- 
generations of various kinds are also commonly produced in different 
organs, as is the case in many infectious diseases, especially in the 
protoplasm of the cell bodies. 

The bacteria of this disease seem to have an especial fondness for 
certain parts of the body. These parts are the lymphoid structures 
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of the lower end of the ileum, the mesenteric lymph nodes, and the 
spleen, and then the mucous membranes of the rest of the ileum, 
the large intestine, the jejunum, the larynx, the pharynx, and the 
gall-bladder, and the bones. The blood-vessels and the liver seem 
to hold a position of less favor. The most noticeable lesions found 
in this disease are those of Peyer's patches. They become enlarged 
and congested, necrotic, ulcerated, and later cicatrized. The other 
mucous membranes above mentioned may shaw similar changes. 
The lymph nodes and the spleen become enlarged, and the bones and 
their periosteum may be inflamed. Some of the blood-veasels are 
oceluded by the proliferated endothelium or by elots caused by these 
cells as they break down, and these obstructions lead to necrosis, as 
seen in minute foci in the liver, ulcers of varions size in the mucous 
membrane, and gangrene of exposed parts. 

The debility and poor state of nutrition induced by all these results 
of the infection, aided by the pressure on certain parts, may cause 
hed-sores, These bed-sores, gangrenous areas, and ulcers, furnish a 
convenient means of entrance for the pyogenic cocei and other bac- 
teria, and so lead to an additional infection by these germs—a imixed 
infection—adding the lesions and dangers of pywmia. 


The Anatomical Lesions in Detail. 
THE INresrives. 


The most striking changes in this disease, and those which have 
formed the basis for its satisfactory recognition as a distinet morbid 
entity, are those of the lymphoid structures in the lower part of the 
small intestine. Peyer's patehes and the solitary follicles of this 
region, in almost every ease of typhoid infection, undergo character- 
istic changes, as was first fully demonstrated by Bretonneau, These 
changes have been of late thoroughly studied microscopically by 
Mallory, of Boston, who concludes that they consist chiefly of a 
marked proliferation of the endothelial cells, especially of the small 
lymph channels. This is most apt to oecnr in the sinuses—that is, 
in the more open parts of the lymph follicles—and in the immediate 
neighborhood of these follicles. Mallory found the proliferation also 
in many small blood-veasels and somo Inrger onos, involving the lining 
colls of the vessels, but more particularly cells lying a little benaath 
the free surface. Thalso occurs diffusely through the intestinal mucous: 
membrane, These endothelial cells become not only greatly increased. 
in number, but also greatly, sometimes enormously, increased in size, 
and e to gorge themselves with lymph cells, 
cells, red blood cells, and polymorphomuelear 
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leucocytes. These huge infant cells are very apt soon to degenerate, 
and as they crumble seem to precipitate a coagulation of fibrin, that 
is, tho formation of thrombi, This is apparently the chief factor in 
the obstruction of the vessels and the death of tho tissues. This 
proliferation is accompanied by a proliferation of the lymph cella and 
the plasma cells and by some exudation of these cells from the blood- 
vessels. Polymorphonuclear leucocytes do uot accumulate in any 
considerable numbers in these ordinary typhoid inflammations, but 
when secondary infection follows necrosis and when the typhoid germs 
show pyogenic powers, such leucocytes accumulate and emigrate from 
the blood-vessels, sometimes in great numbers. 

Tho changes as they appear on gross examination may be divided 
into four stages; hyperamia, “medullary infiltration,” necrosis and 
ulceration, and cicatrization, Theso anatomical stages correspond 
fairly well to the stages observed clinically. The first stage, that of 
hyperwmia, corresponds with the beginning, sometimes with the 
whole, of the first week; but we rarely have an opportunity to see the 
intestine ut this stage, and it is doubtful how constantly and how 
extensively this simple hyperrmia may ocenr. In some of those rare 
cases, whon there has been an opportunity to examine the intestinal 
mucous membrane in the first week of an attack, it has been observed 
that there was a distinct hypermmia of the mucous membrane of the 
lower part of the ileum and the beginning of the large intestine. It 
has been suggested that perhaps in some cases of abortive typhoid 
there may be no further lesions, and on the other hand, that in eer- 
tain forms of the disense a diffuse caturrhal swelling may reach a 
high grade. In the beginning of the second week, in the severe enses 
even at the end of the first, the medullary infiltration reaches its 
height, and it is apparently the rule that at this time tho diffuse 
hyperemia and swelling of the mucous membrano diminish, The 
Payer's patches seam to start before the solitary follicles in this proc- 
ess, Wa sometimes find au equal amount of change in the two kinds 
of structure, but it is not usual to find solitary follicles with more 
advanced changes than the Poyer's patches in the same intestine. 

Naturally, the form and the situation of the typhoid lesions eor- 
respond in general with those of the lymphoid structures in which 
they occur. Those situated in the Peyer's patches are usually elon- 
gated, thongh somewhat rounded, their Jength being parallel with the 
axis of the intestine. They are usually found opposite the attach- 
ment of tho mesentery, sharply outlined, Hat, with borders overlapping 
alittle. The color is at first deep red, then grayish-red, and, as the 
necrotic stage approaches, giayish-yellow, ‘The patches may be elo- 
vated several millimetres, sometimes as much as eight, The sur- 
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face is sometimes velvety, but it may be granular or nodular. In 
some cases the consistence is quite soft, in which instance the patches 
have been called plagues moles ; at times they show considerable indu- 
ration, when they have been called plaques dures, This medullary 
swelling may extend beyond the original outlines of the patches. 
Several patches may run together, forming very long lesions parallel 
with the uxis of the intestine. On the other hand, a patch need not 
be affected throughout its whole extent, The solitary follicles are 
infiltrated in varying degrees, and in varying distribution, They 
may reach the size of a pea or that of acent, At times they are found 
in a more or less perfect chain encircling the intestine, and this may 
result later in a cicatricial stenosis. 

In the second week, often at its commencement, the retrogressive 
changes begin. Some degree of necrosis has been seen as early as the 
fifth day, though it may be delayed until the end of the second week. 
These changes may advanee in either of two directions: to resolution 
on the one hand, or, on the other and more commonly, to necrosis. 
Both kinds of change may be seen in the same case, even in the same 
patch, When resolution begins, a grayish-yellow color appears, then. 
a depression at the centre, which spreads to the periphery. When 
necrosis beyins, the spots assume a grayish-yellow color, then become 
dirty-gray, aud afterwards dirty-green. ‘Those changes are not often 
uniform within the same Peyer’s patch, and therefore the slough does 
not usually fall off in a single piece, but in separate particles of vary- 
ing thickness. We may, accordingly, find patches where bits here and 
there have been lost, producing a very irregular appearance, reported 
by Louis under the namo of plaques gauges. Tn those patches which 
are deeply infiltrated and much indurated, the slough is more apt to 
come away entire; but this is not so frequent an occurrence. The re- 
sulting ulcerations vary greatly in area and in depth. All thut has 
been said in regard to the size and shape of the infiltrated areas will 
apply to the ulcers. Tu depth, they sometimes hardly penetrate the 
mucous membrane, or ou the other hand they may be so deep as to 
leave only a fine layer of the serosa, or may even include a part of that, 
so that whon the slough falls away a perforation results. Tho edges 
are sharply defined, and at an early stage somewhat thickened. The 
floor may be very nneven. At first it is of a deep red color, later more 
grayish, After the ulcer has been formed it may become greatly deep- 
oned, resulting in perforation quite late in the process. 

Hemorrhage ia a frequent result of the ulceration, These hemor- 
rhages may come from lurge vessels whose ends are easily seen, or 
from minute vessels which we cannot discover at autopsy. Those 
from lange vessels seem to come particularly where the so-called plagues 
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dures havo bocn thrown off in large masses, and aro the most abundant 
and rapidly fatal hemorrhages. The hemorrhages from the minute 
vessels are often found in the earlier stagos of necrosis, before a slough 
has been thrown off. The patches then may have a spongy, swollen, 
shaggy appearance. In such cases there may be frequent and abun- 
dant hemorrhages before the end of the second week. 

Hemorrhages occur, according to Griosinger, in 31 per cont. of 
tho fatal cases; Liebermeister, 89 per cent.; Homelle, 44 por cont. ; 
Curschmann (in Leipsic), 38 per cent, ; Curschmann (in Hamburg, 
1886), 21 per cent. ; Curschmann (in Hamburg, 1887), 12 per cent. 

Cicatrization of the typhoid ulcer often takes more time than the 
preceding stages. The lonyth of time depends upon the size of the 
ulcer and upon the general physical condition. When there is great 
physical prostration, the ulcers may be a long time in hoaling, and 
this has given rise to the term “atonic” ax applied to the ulcers by the 
older writers. After cicatrization, the affected spots are depressed, 
thin, smooth, and at first pale; later they may become pigmented, os- 
pecially at tho edges. Tho occurrence of a previous attack of typhoid 
fever can often be asserted from the appearance of these spots at 
autopsy, months and perhaps years after. Some observers believe 
that these spots may be afterwards covered by villi. 

‘The extent of these changes varies greatly in the different cases. 
The intensity of the infection, and the condition of the individual 
must, of course, have much to do in determining the extent, but be- 
yond this general belief we have no explanation of the causes of differ- 
‘ence, except as we find that age and sex ara modifying inflnences. In 
children these changes, as a rule, are much less marked, and there is 
a greater tendency to resolution. 

As has been stated, the very lowest part of the ileum is the portion 
of the alimentary canal most frequently and most intensely affected, 
and the farther one goes from this region the less the frequeney and 
intensity of the changes, though the pharynx and adjacent cavities, 
and also the gall-bladder, show a greater tendency to ulcers than the 
stomach or duodenum. . 

In some cases only one spot of ulceration may be found; in 
others hardly any patch escapes in the lower two-thirds of the ileum, 
and the enteric mucous membrane near the ileocecal valve may 
be changed into an ulcerating surface. Curschmann found in one 
ease thirty-six diseased patches; others have reported even larger 
numbers. A moderato number of ulcers is, however, much more 
common. 

Curschmann’s statistics from Hamburg and Leipsie of 577 autop- 
‘sies show the ileum affected in 510 (88 per cent.); the emcum, some- 








590 ‘THACHER—TYPHOID FEVER. 


times involving the appendix, in 247 (43 per cent.); the colon in 184 
(82 percent.); the jejunum in 41 (7 per cent.); and the rectam in 12 
(2 per cent). 

Hoffmann, in an epidemic at Basle, found the large intestine 
involved in 40 per cent., Griesinger, of Zurich, in 40 per cent., while 
in Tabingen it was involved in only 24 per cent. The most frequent 
combination of sites is ileum, ileocwcal valve, and cecum; the be- 
ginning of the colon is often involved with the ewcum, Less frequently 
we find the ileum alone or the ileum and lower half of the jejunum; still 
less frequently the emeum and colon alone or only the lower part of 
the large intestine. And cases have been reported in which the ouly 
ulceration was in the vermiform appendix. In the upper part of the 
jejunum and the duodenum most authors haye failed to find a specific 
ulceration, It is, however, said that Hamernik reports such an 
observation. 

Typhoid Fever without Intestinal Ulceration.—The great diversity 
in the amount of change in the intestines in different cases, and the 
fact that those changes are sometimes extremely slight, suggest the 
possibility that they might be absent oceasionally in people infected 
by the typhoid bacilli. Moreoyar, many eases have been reported 
which clinically presented # picture of typhoid fever, but in which 
the autopsies failed to reveal the presence of changes in Peyer's 
patches. 

Louis, though stating that wo must consider this lesion not only 
ag peculiar to the typhoid affection, but as forming its anatomical 
character, just as tubercles form that of phthisis, has navertheless cited. 
an observation in which the complete group of symptoms was observed 
during life, but in which the autopsy did not reveal any traces of lesion 
in tho intestinal lymphatic apparatus. 

Before we became familiar with the distinguishing features of the 
typhoid bacilli, there was usnally some degree of doubt ns to the diag- 
nosis of those eases, But recent bacteriological investigations have 
tended to confirm the view that intestinal ulceration, though usually 
presont, is not invariably so, in casos of typhoid fover, 

Passing over a considerable number of cases in which the clinical 
dingnosis was not confirmed by bacteriological investigation, we come 
to somo recent cases in which the presence of the typhoid bacilli has 
been demonstrated, though the characteristic lesions of the small 
intestine were wanting. Du Cazal, in 1893, recorded a carefully 
observed case of a youth, aged nineteen, who died of an attack of 
typhoid fever on the thirteenth day, in which at the autopsy there 
were found a double pneumonia, swelling of the spleen and mesenteric 
lymph nodes, but absolutely no change in the appearance of the 
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mucous membrane of the small or large intestine. A microorganism 
was cultivated from the spleen in pare culture, which in the biological 
characters observed appeared identical with the Bacillus typhosus. 

Cheadle (1897) reports the case of a boy, aged three, whose brother 
and sister were for some time in the hospital suffering from typhoid 
fever; he had diarrhea, vomiting, and prostration, was apathetic, 
showed three rose-spots on the abdomen and four or five on the back, 
which faded on pressure. The abdomen was tympanitio and the liver 
was enlarged, but the spleen was apparently not enlarged. The boy 
had been previously healthy, Ou the twenty-first day a Widal reaction 
was obtained, On the twonty-sixth day typhoid bacilli were separated 
from the urine by Pariotti’s method. On the thirty-second day a 
Widal reaction was again obtained. He died on the thirty-third day. 
At the autopsy no ulceration of the intestines was visible. Cultures 
from the spleen showed typical colonies of the typhoid bacillus. 
Mesenteric glands and liver were enlarged. A Widal reaction was 
obtained from the blood of the right auricle. 

Gnuinon and Mennier, in 1897, reported a case with the clinical fea- 
tures of pulmonary tuberculosis and typhoid fever—the physical signs 
of pulmonary tuberculosis, enlargement of the spleen and liver, rose 
spots on the abdomen, and a good Widal reaction on two oceasions, 
The patient died on the thirtieth day. In the ileum there were small 
ulcers, apparently tabereulons to tha naked aye, and under the miero- 
scope showing the histological changes of tuberculosis, also tubercle 
bacilli, Cultures from the spleen, pleura, and lung showed bacilli 
which gave all the characteristics of typhoid bacilli, including a good 
Widal reaction with serum from two typhoid cases, 

Many other cases have been reportad in which typhoid bacilli were 
identified without the characteristic typhoid lesions in the intestines, 
and some without any lesions of the intestine and with other clini- 
ca] pictures than that of typhoid fever. 

Gnameri, in 1892, relates an interesting case of typhoid infection 
of the bila vessels, without typhoid changes in the intestines. Bueilli 
cultivated from the liver and spleen, and also from the blood twelve 
days before death, gave all the biological characteristics of the typhoid 
bacillus. Another observer reports a caso of acute febrile disease of 
the gall-bladder, which was opened and found to contain, besides cal- 
culi, also the typhoid bacilli. The blood gave « characteristic Wi 
reaction. 

We find mentioned a caso of death from purulent pleurisy. None 
of the intestinal lesions of typhoid was found, but in the pleural fluid 
there wore typhoid bacilli. In another ease of fover the patient died 
on the tenth day, five days after the onset of symptoms of meningitis. 
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No lesion was found in the intestine, but in the fluid infiltrating | 
brain typhoid bacilli were obtained in pure culture. In still ano 
case of suppurative meningitis following a fall, no lesions of h 
fever were found in the intestines, but from the inflamed meninges we 
obtained pure cultures of typhoid bacilli. Tn a case of 

and coma, in which death occurred on the sixth day, the spleen ad 
meseuteric glands were found enlarged, but the intestines were healthy. — 
From the spleen typhoid bacilli were obtained. Ina ease of suppura-_ 
tion in an old goitre, typhoid bacilli were obtained from the pus, but 
there were no other evidences of typhoid infection. 

Allowing for errors in some of the bacterial studies, these cases, 
taken in connection with those more numerous cases in which a clin- 
ical diagnosis has not been sustained by bacteriological investigation, 
leave little room for doubt that infection by the typhoid bacilli may 
occur without uleeration of Peyer's patches, and even without any 
intestinal lesion. 
Perforation. —When the ulcer is 50 deep that the floor is very thin, 
tho intestinal pressure in many cases cannot be resisted, and a per- 
foration oceurs. The unnaturally friable condition of the tissues, as 
the result of the inflammation, also tends to the production of this 
unfortunate event. A too great abundance or too firm a character of 
the intestinal contents will increase the danger of perforation; also 
excitement of peristalsis by improper food, straining to empty the 
bowels or bladder, or other exertions. If the perforation ba dus to 
the simple casting off of the slough, it is said to be punctate or 
rounded, but if eansed by the intestinal pressure, it is often of a more 
linear shape or dentate, 

Perforations occur especially in cases which have been running a 
severe course, but they have no special relation to the severity of the 
dimrhea. They may be of any size, up to that of a twenty-five-cant 
piece. There may be several of them. Hoffmann records a case with 
twonty-five perforations; Curschmann a case with fifteen. ‘The intes- 
tine sometimes presents a sieve-like appearance from the presence of 
several minute openings in one patch. They oceur most frequently in 
those parts of the intestine where the changes in Peyer’s patches and 
the solitary follicles are most likely to take place. Hoffmann describes 
a perforation in the jejunum, Tt may occur in various parts of the 
colon, in tho sigmoid flexure, andeyen inthe rectum. It is to be borne 
in mind that it may occur also in the vermiform appendix, and cases — 
of typhoid fever have been recorded in which the only ulceration was 
in the vermiform appendix, We see, therefore, that there may be 
cases in which it is very difficult to recognize an appendicitis, even after 
autopsy or operation, as a typhoid affection, unless we make use of 
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the help afforded by bacterial examination. Tho site of the perfora- 
tion was found in 167 cases, tabulated by Fitz, in the iloum, in 136 
cases—81.4 per cent. ; in the large intestine, in 20 ceases—12.9 per cent. ; 
in the vermiform appendix, in 5 cases; in Meckel's diverticulum, in 4 
cases; in the jejunum, in 2 cases. 

In 64 perforations investigated by Curschmann, there were found 
to be in the upper part of the ileum, 5; in the lower part of the ileum, 
39; in the region of the valve, 7; in the vermiform appendix, 1; in 
the colon, 11; in the rectum, 1. 

Perforation most commonly occurs at that time in the course of the 
disease when we know that the slough is most apt to be thrown off. 
The time at which it may occur is seen by this table from Fitz: 





















Tenth week 
Eleventh week. 
Twelfth week 
Sixteenth woek . 


Firat week . 4 cases, 
Second week sa 16.5 per cont. 
‘Third weele 6 4 Me 
Fourth week maw? ge 1% 
Fifth week, 27 “uo 
Bixth week, a ih ¢ 
Beventh week % 
Eighth week ” 
Ninth week a 

“ 


In 73 cases Curschmann found it to occur from the eleventh to 
the twenticth day, 23 times; twenty-first to thirtieth day, 31 times; 
thirty-first to fortieth day, 13 times; after the fortieth day, 6 times, 
‘He has seen it ocenr after the fiftieth or sixtieth day, and once even 
after the one hundredth. Tt is less frequent in children than in 
adults; in women than in men. It is rather more frequent ia the 
poorer classes. 

Fitz gives the following figures of its occurrence at different ages: 
From one to ten years, 3.6 por cent.; ten to twenty, 23.8 per cent. ; 
twenty to thirty, 89.8 per cent.; thirty to forty, 29.9 per cent.; forty 
to fifty, 7.2 per cent, ; fifty to sixty, 1 per cent. ; sixty to seventy, 0.5 
per cent, 

The frequeney with which it is found at autopsy has been variously 
observed by differant investigators. Murchison found it in 21 per 
cent. of autopsies, Herschel in 4 per cent., Brouardel and Thoinot in 
11 per cent., Griesinger in 12 per cent., Curschmann in 10 per cent., 
Hoffmann in 8 per cent. It is less frequent than hemorrhage, and is 
thought not to occur in over 3 per cent. of all cases; necording to 
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Griesinger's statistics, in 2.3 per cent.; Curschmann’s Leipsic statis- 
tics, in 2.2 per cent. ; Curschmann’s Hamburg statis ties, in 1.6 per 
cent, It appears to vary in frequency in different e 
Perforation is followed by peritonitis. In a few cases, the situa 
tion or the size of the perforation may be such that a very minute 
amount of the intestinal contents escapes, and temporary adhesions 
limit the spreading of the infectious material. Later these adhesions 
may givo way, perhaps to be followed by others with wider limits, 
producing av alternation of advances and remissions in the symptoms. 
Tn other cases, the shock may be so intense that death follows before 
time has elapsed suflicient for the development of any peritonitis 
which can be recognized by the naked eye, While the peritonitis 
which follows the perforation is usually general, adhosions may encap- 
sulate the escaped intestinal contents and the inflammatory products, 
forming local peritoneal abscesses, either without or in addition to a 
general peritonitis. The iliac fos, the pelvis, and the neighbor- 
hood of the liver are the places of choice for such localizations. 
Peritonitis in typhoid is not always due to porforation. Itmay 
follow extension of inflammation from the ulcers through the thin 
remaining wall. It may also be due to rupture of the spleen or of the i 
mesenteric glands, when these organs are the seat of softening or 
abscess, to rupture of the gall-bludder, of the bile duets, or of a liver 
abscess, It has been found secondary to thrombosis of the intestinal 
vessels and gangrene of the intestine, A genoral peritonitis following 
perforation probably never heals spontaneously. 








Mvccovs Mrmpranes Ornern Tran Ivrestnxs 


The tendency which typhoid bacilli show to produce changes 
the lymphoid structures of the mucous membrane is not limited to 
the intestines. Tt appears rarely in the esophagus, and very rarely 
in the stomach. More commonly than in either of these two situa- 
tions, it is found in the pharynx and larynx, especially the latter. 

The Lorynwe.—Catarrhal appearances in the mucous membrane of 
the larynx ara rather common occurrences. They are frequently quite 
extensive, though rarely seriona, but there are more severe changes in 
the larynx which are of greater interest and importance, Luening has 
collected 200 casos of typhoid disease of the larynx, and concludes 
that it is present in one-tenth of all autopsies, Hoffmann found 
laryngeal uleors in 28 ont of 250 autopsies, Griesinger found 37 
extonsive ulcers of the larynx in 849 autopsies. Some of these, espe- 
cially those of the posterior wall, start from superficial erosions and 
fissures of the mucous membrane, which, from secondary infection, 
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become more extended; but some depend upon an infiltration of the 
lymph follicles, comparable in character with those seen so often in 
the intestines. They break down, like the other lymphoid infiltra- 
tions, and may lead to extensive ulceration, with perichondritis and 
destruction of cartilage, Many cases have been reported of extensive 
necrosis of the larynx, Death may be caused by adema of the glot- 
tia, but a majority of the laryngeal ulears remain snperficial and small, 
and heal without leaving any traces. 

The site of serious lesions of the larynx is given by Keen as 
supralottie in 50 cases, infraglottic in 36 cases, glottie in 18 cases. 
‘The cartilages involved are given by Keen as ericoids, 43; arytenoids, 
33; other cartilages, 7; by Lining: Cricoid alone, 22; cricoid and 
arytenoids, 14; arytenoids alone, 9; cricoid, arytenoids, and thyroid, 
8; ericoid and thyroid, 6; thyroid alone, 2. 

A common site of the ulcer is the posterior inner surface from 
which it may spread, though a8 a rule only in the form of superficial 
erosions, to the posterior portion of the vocal cords. The ulcers are 
frequently found on the epiglottis. They are usually superficial. 
They may be solitary or in groups, running along the edge of the 
‘They may, however, invade the curtilage and destroy por- 
tions of its edge. Extensive destruction of the epiglottis is mre, but 
may involve mora than half of it. It is maintained that laryngeal 
perichoudritis may occur independently of ulceration of the mucons 
membrane, In such cases, the process must be compared with that 
of typhoid poriostosis of tho long bones and tho ribs, 

Typhoid bacilli have been found in the mucous membrane of the 
larynx. The ulcers belong, in general, to the height and the later 
stages of the attack—the time when in the intestine the throwing-olf 
of the slough occurs and the cicatrization of the ulcers is accomplished. 

Keen has found these lesions of the larynx to occur in the first 
week, in 7 cases; second week, 23 cases; third week, 30 cases; fourth 
week to two months, 83 cases. 

Uleors of the pharynx were spoken of as long ago as in the days 
of Louis and Jenner. ‘They are usually superficial, ‘The nasal pas- 
sages sometimes show, in addition to catarrh, some superficial ero- 
sions, 

The Ears.—Catarrhal processes of the pharynx may extend to the 
ear, the Eustachian tube and the tympanic cavity being frequently 
affected. The inflammation may be catarrhal, suppurative, or diph- 
theritic, Otitis media was found by Hengst in 28 out of 1,228 cases. 
Bezold found a disturbanco of hearing in 50 out of 1,243 casos. 
Buerkner attributed 1,8 per cent. of all cases of deafness to typhoid 
fever; Zanfal, 0.7 per cent.; Kramer, 2.5 per cent. 
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Aural complications occur most commonly in the second or fourth 
veek, Tho bacteria causing the trouble are generally pyogenio, but 
n a few cases the typhoid bacillus has been found. Suppurative 
nflammation of the middle ear may go on to perforation of tha tym- 
sunic membrane or to suppuration of the neighboring structures, 
‘uch as the mastoid cells and the adjacent sinuses. 

The stomach rarely shows any specific changes in typhoid, only 
‘ome swelling and redness of the mucous membrane. But cases have 
een reported of hemorrhage from typhoid ulcer of the stomach. 
Jenwick reports a case of death caused by severe hemorrhage from 
much an ulcer. In the esophagus ulceration probably may occur, 
though it is very rare. One case of Osler’s and one of Packard's, 
of Philadelphia, presented strictures of the esophagus, probably re- 
ulting from cicatricial contraction of typhoid aleors, 

The Gall-Bladder.—Another mucous membrane which is very liable 
o ulcerative changes in typhoid fever is the gall-bladder. This is one 
of the favorite haunts of the typhoid bacillus, Gilbert and Girode 
ound typhoid bacilli in the gall-bladder, and Chiari, in a series of 
»bservations, has shown that the typhoid bacillus as a rule is present 
wore in cases of typhoid fever. He examined the organ in twenty-two 
jonsecutive autopsies on patients who had died of this disease, and 
vas able to demonstrate it in twenty of these cases, Birch-Hirschfeld 
ias had similar results. Richardson reports that a bacteriological 
xamination of the contents of the gall-bladder was made in three 
utopsies of typhoid patients at the Massachusetts General Hospital, 
und that the specific bacilli were demonstrated in every case. Various 
‘bservers have made cultures from the contents obtained during life 
m the occasion of surgical operations upon the gall-bladder, with the 
esult that the typhoid bacilli were demonstrated in a number of eases, 
neluding some in which many mouths, or even years, had passed 
ince the attack of typhoid. As Councilman has suggested, it is rea- 
onable to suppose that the bacilli find their way to the gall-bladder 
hrough the liver. Wo know that thoy circulate with the blood, and 
he liver being commonly the seat of numerous small necrotic spots, 
here is an easy way of eseape for the bacilli from the blood-vessels: 
ato the bile ducts. As we know that they can escape from the blood- 
essela of the kidneys into the urine, it is easy to believe that they 
aight moro readily esenpe through these necrotic areas in the liver 
tuto the gall-bluddor. ‘These parasites are undoubtedly the principal 
ause of the uleerations in the walls of the gall-bladder and the larger 
tile ducts, though other conditions, such as the presence of calculi, 
ro undoubtedly contributing factors. It has been suggested that the 
yphoid bacilli may have some influence on the production of gall- 
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stones, but the facts already collected are not sufficient for us to form 
a conelusive opinion in regard to this. The gall-bladder perhaps 
forms a sort of base of operations from which the bueilli may from 
time to time make excursions and produce reinfection. The occur- 
rence of ulcerative and diphtheritic inflammations of the wall of the 
gall-bladder and the larger bile passages has been noticed by yari- 
ous observers for a long time, They may result in abscesses of the 
liver or perforation with peritonitis, though such cases are rare. 


Tue Mesenterto Lyura Noes. 


Next to the ulcers of the ileum, the first characteristic lesions to 
be noticed in typhoid fever were the changes in the mesenterie lymph 
nodes and the spleen, These are not the only lymphoid tissues 
besides those connected with the mucous membranes which the 
typhoid bacilli are likely to attack and alter, but they are the ones 
most prone to change, Those lymph nodes which correspond to the 
lymphoid tissues of the intestine usually selected by the typhoid 
Ducilli for attack are themselves most sensitive to typhoid infection— 
that is, those corresponding to the lower part of the ileum and the 
ileocweal valve, Those corresponding to the upper part of the small 
intostine and the lower part of the large intestine are quite commonly 
free or but slightly affected. There are, however, many exceptions 
to this rule. The retroperitoneal lymph nodes and those in the 
ueighborhood of the stomach and the liver, as well as the bronchial 
nodes, are also frequently affected; sometimes those of the neck and 
the inguinal region. The changes in these structures begin at about 
the same time with the infiltration of the intestinal lymphoid tissues. 
Tn the beginning of the second week they are distinctly swollen, and 
the maximum of this change corresponds as a tule with the height of 
the disease; they may become enlarged to any size up to that of a 
hen’s ogg, Wo fiud them rounded, smooth or somewhat nodular, 
firmly elastic, and of 9 color from grayish-red to bluish-red. When 
auch a gland is cut, the tissua bulges and the central part is of a 
grayer tinge than the outer part, or sometimes has a yellowish 
color. The retrogressive changes, also, keep step with those in the 
intestine, the size diminishes, the color becomes more pale, and they 
commonly assume their normal condition by resolution. They may, 
however, become softened, usually in small spots, of which there may 
he several in a single gland. This softened tissue may be absorbed ; 
sometimes it is gradually replaced by calcified nodules, but it may 
end in a breaking down with perforation and peritonitis. 
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Tae SPLEEN. 


The spleen is one of the organs in which the typhoid bacilli are 
most constantly and most abundantly found, and as a result it is com- 
monly changed anatomically. In no other infectious disease, except 
malarial and septic troubles, is enlargement of the spleen so promi- 
nent as in typhoid fever; it occurs early in the attack, continnes for a 
considerable time, and reappears quite regularly in exacerbations and 
relapses, In 300 consecutive autopsies reported by Curschmann it 
was enlarged in every case; there was a very large tumor 127 times, 
a moderate tumor 173 times; in 211 autopsies at Leipsic, also reported 
by Curschmann, there was a very large tumor 45 times, a moderate 
tumor 115 times, a small tamor 21 times, no enlargement 30 times. 

Moderate enlargement is more common than great enlargement; the 
nodes are usually from two to two and one-half times the normal size, 
but they may reach six times the normal, As a rule tho enlargement 
is greatest at the height of the disease; in the later stages of conval- 
escence itcannot often be made out. Late in life the enlargement is Jess 
constantly present. Other conditions which may to a greater or less 
extent interfere with the swelling of the spleen are emaciation resulting 
from preceding disease and proéxisting local lesions of the organ, such 
as infarcts, chronic diffuse increase of the connective tissue, and inflam- 
toatory thickening of the capsule. In second and third attacks it is 
often absent. A swollen spleen may become somewhat diminished in 
size as an effect of severe hemorrhages, and sometimes probably of 
severe diarrhoea, In five hundred and seventy-seven autopsies re- 
ported by Curschmann, after subtracting those cases which seem to 
be explained by ona of the above conditions, there remained only nine 
—that is, 1.6 per cent.—in which the enlargement was wanting, and 
there was no demonstrable reason why it should be so, There seems 
to be no correspondence betwoen the enlargement of the spleen and 
tho elinieal type of the disease, as regards either the time when the 
onlargement nppenrs or the degree which it renches. An ordinary 
increase in sizo is seen in cases almost without fever. After the 
enlargement has made its appearance in an attack of typhoid fever, 
however, its failure to disappear may be considered a reliable sign 
that the attack is not yet ended, even thongh the temperature has 
become normal. Tn some cases the enlargement appears very early 
in the attack. Curselimann reports two cases in whi was noticed 
first during the period of incubation, three days and two days before | 
ie of gerepece ne 
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organ is tense, smooth, and of a dark red color on section, unusually 
full of blood, and with indistinct markings; at the ond of the second 
and in the third week it is still larger and softer, the pulp almost like 
gruel, of a very dark red, sometimes of a black-brown color. As the 
fever falls the volume diminishes quite rapidly, the capsule becomes re- 
laxed, wrinkled, and the congestion disappears, while the hyperplasia, 
especially the stroma, continues, As.a consequence the color becomes 
lighter, of a yellowish-red or a yellowish-brown, the markings of the 
stroma are more distinct, and the tissue is more tough. Mallory has 
found the same histological changes here as in the intestines, the pro- 
Jiferated endothelial cells showing a greater fondness for red blood 
cells, a large number of the latter being sometimes found in a single 
large cell. Other changes occasionally occur in the spleen, Among 
these ure infarctions and abscesses. The infaretions may become 
softened, and the abscesses may result fro these softened infurets or 
may be merely a part of the general sepsis. These softened spots, 
whether they be results of infarction or abscesses, may break through 
the capsule and produce 4 general or a local peritonitis, It is said 
that a spontaneous rupture of the spleen may occur as a result of the 
enlargement and softening. In 677 autopsies Curschmann found in- 
farction and hemorrhage 25 times, abscesses 4 times, rupture 2 times, 
extensive perisplonitis 16 times. 
Griesingor’s figures correspond pretty closely to these. 


Tue Broo. 


The typhoid bacilli have been found by culture in the blood by 
various observers, but as a rule they are found in only a few of the 
severe cases. Misaul reports that he found them in each of nine 
euses examined. Kiihnau, using from 5 to 10 c.c. of blood for ench 
culture, found the organism in ten out of forty-one cases. Almquist 
and Silvestrini found them only occasionally. Bloch obtained them 
in ono out of seven cases, Fraenkel, Simmonds, Lugatollo, Seitz, and 
Gaffky failed in their attempts to isolate them from the blood, Ac- 
cording to Cabot, with the excaption of Kiihnan, other observers have 
been successful in only seven cases out of one hundred and seventy- 
six cases examined. Neuhaus and Ruetmeyer claim to have found 
the bacilli in blood obtained by puncturing the rose spots, Neuhaus 
in nine cases out of fifteen; but Fraenkel, Simmonds, Seitz, Lugatello, 
Gaftky, Janowski, and Cursehmann obtained negative results. From 
blood taken during life from the spleen, Chantemesse and Widal and 
many others have succeeded in obtaining growths of the bacilli, though 
some other investigators have failed, Tho bacilli have been found in 
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large numbers in the contents of the thoracic duct, giving rise to the 
suggestion that this is the principal channel by which they find their 
way from the intestines into the blood. Having once entered the 
blood, however, they are carried to the various organs and tissnes of 
the body, and escape into the urine through the kidneys, and into the 
lumen of the intestine by the breaking down of the lymphoid strac- 
tures in its wall, Pyogenic cocci are occasionally found in the blood, 
especially in the latter part of the disease. 

The red cells of the blood diminish gradually in number during 
the course of the fever, and may show the changes commonly found 
in secondary anwmias; the hemoglobin falls at the same time, but 
to a greater extent, and reaches the normal more slowly, The de- 
gree of anemia is in general proportional to the severity of the case 
and may reach s dangerous point. 

The most striking feature of the blood is the absenco of any in- 
crease in the number of leucocytes. Exceptions are extremely rare 
save in the case of complications, and the number is often considerably 
diminished, In four hundred and ninety-four cases examined by 
Thayer the average of the counts was as follows: 





Between 1,000 and 2,000, 

sd 2,000 “ 

= 3,000 
S 4,000 
= 5,000 
* 6,000, 
bs 7,000 
"8,000 
“9,000 
“10,000 
Over 11, 000,, 


Arranged according to the weeks of the attack when the examina- 
tions were muda, ha obtnined these averages: 





First wook, . + Qtoounts, 6, 984 
Second week = 6, 408 
Third week sathees ‘ eS 6,260 
Fourth week ..... . id 5,877 
Fifth week. . st 6,621 
Bixth week... 2 7,000 





Account in four hundred and ninety-one eases at the Massachusetts 
General Hospital corroborated Thayer's conclusions in a general way. 
Various complications may raise the number of leucocytes. Cabot. 
refers to the following cases: One in which a perforation raised the 
number from 8,300 to 24,000; another case of perforation in which the 
number ut the time of perforation was 18,500; a case of phlebitis 
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in which the number was raised from 6,400 to 12,900, falling one week 
later to 10,100; another case of phlebitis in which the number rose from 
4,800 to 6,200; a case of mastoid abscess in which the number rose from 
5,300 to 16,400; a caso of otitis media in which the number rose 
from 8,400 to 11,200; another case of otitis media in which the number 
rose from 7,200 to 14,000; a ease of abscess of the buttock in which the 
number rose from 8,000 to 11,200; und a case of hemorrhage in which 
the number rose from 8,000 to 11,300. Cabot says that general bron- 
chitis has usually no effect in augmenting the leucocyte count unless 
this disease invades the smallest tubes, and cystitis also had no 
effect in two cases, and he is of the opinion that the complications 
directly dua to the Eberth bacillus, such as cystitis or pnenmonia, do 
not raise the number of leucocytes. In case of great exhaustion a 
complication may fail to produce any leucocy tosis, and, on the other 
hand, leucoeytasis is occasionally seen where it is impossible to make 
out the presence of any complication. In such cases, however, as 
Cabot points out, the possibility of a secondary infection, an osteo- 
myelitis or a phlebitis of internal veins cannot be positively excluded. 
Tho polymorphonuclear leucocytes gradually diminish and the lym- 
phocytes increase in number, In the latter part of the illness the 
former may fall below fifty per cent. 


Tue Lrven. 


‘A prominent effect of the presence of typhoid bacilli in the body 
is the presence of minute spots of necrosis and inflammation in the 
liver, hes spots were at first spoken of as lymphoid nodules and 
compared to the lymphoid hyperplasia in the intestines, mesenteric 
glands, and spleen, Attention was called to these minuto nodules by 
Friedrich in 1859, and they were more fully deseribed by Wagner in 
1860. Hoffmann found them in thirty-eight out of two hundred and 
fifty cases, but they are probably more frequent, Some of these spots 
lie between the lobules, and consist of an increase of lymphoid and 
plasma cells with a proliferation of endothelium cells forming large 
phagocytic colls, Others lie within tho lobules and show similar cells 
and, in addition, necrosis of these and of the liver cells. These 
changes have also been found in other infectious diseases. The 
nodules are so small that few of them can be distinguished by the 
naked eye. There is also considerable parenchymatous degeneration 
of the liver cells, varying in degree with the stage and severity of the 
attack. Tho colls aro at first filled with albuminous granules, later 
with fatty granules and coarse fat drops, and they may ultimately 
break down. The periphery of the lobule is usually more affected by 
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these degenerative changes than the centre, In its gross appearance 
the organ is often reported intact, often as slightly changed, and often 
as showing distinct lesions. At first it is apt to be hypermmic and 
slightly enlarged; later it becomes somewhat flabby and pale; as the 
result of the parenchymatous degeneration the lobular markings be~ 
come less distinct. In severe and protracted cases the degeneration 
may reach go high a degree that the organ becomes small, flabby, of 
agrayish color, and suggesting somewhat the condition found in acute 
yellow atrophy. 

Abscess of the liver is an occasional complication of typhoid fever; 
it may occur by direct extension of the ulceration of the larger bile 
duets, a8 the result of septic thrombosis of the portal vein arising from 
ulcerative or suppurative intestinal or periintestinal inflammation, or 
as part of a general pysmia, 


Orner GLANDS. 


The pancreas may bea little enlarged with some apparent prolifera 
tion of the cells and some albuminons and fatty degeneration. The 
salivary glinds are often swollen and show under the microscope some 
congestion and some cloudy swelling of the gland cells. Changes in 
the (hyroid are rare. Curschmann found in 347 autopsies no case of 
inflammation of the thyroid, and in # large epidemic he found only 2 
cases clinically. Griesinger found inflammation of the thyroid 4 times 
in 118 autopsies. Topfer found 3 ubseasses in 927 autopsies. Lie 
bermeister found inflammation 15 times in 700 patients; in 6 of these 
‘owore abscesses, Walthor found that in 73 cases of acute thyroid- 

ia 40 were to be referred to typhoid fever. ‘The Eberth bacillus has 
been fonnd a very few times in the inflamed gland. In several other 
cases the pyogenic streptococci and staphylococci have been demon- 
strated. Typhoid inflammation of the thyroid is more apt to occur 
at the begiuning of convalescence or during the last week of fever. It 
is more apt to oceur where there las already been a hyperplasia of 
the organ, and therefore especially in regions where goitre is endemic, 
Usually only a small partor a half of tha organ is affected. ‘The con- 
dition as a rule goes on to satisfactory healing, It may cause com- 
preasion or disphioment of the trachea or may perforate into it. 








Tue Kipyeys, 


The quantity of urine is diminished during the fever and often 
much inereased daring convalescence. Urea and uric acid are in- 
creased; the chlorides during the febrile poriod are much diminished. 


{ 
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Albuminuria is suid by some to be found in nearly every ease, 

most authorities report it as present in one-third to one-half of 
the cases. Hyalino casts aro often found. The death rate is much 
greater in those cases which show albuminuria than in those whieh 


in rare cases lasts for a long time after the attack is over, and may 
continue for years without any other signs of nephritis except a few 
hyaline casts. In this respect it resembles some other acute infections 
diseases. Very rarely hemoglobinuria is seen at about the end of the 
second week, Klemperer has reported a casein which it occurred after 
recovery. The chemical change in the urine must also be noted, upon 
which depends the Ehrlich diazo reaction. ‘There is commonly a 
greater or less amount of parenchymatous degeneration of the kidney. 
‘This is seen microscopically in an albuminous or fatty clouding of the 
epithelium of the tubules; later, a coarse fatty degeneration and break- 
ing down of the cells. On gross examination early in the fever the 
kidneys appear hypermmic; as the disease advances the organ com~ 
monly becomes enlarged, the cortex thickened, of a grayish-red or 
yellowish color. After a long, sovero ran of fever the kidney, like the 
liver, becomes smaller, more flabby, and of a lighter color. A well- 
marked nephritis is not common, occurring, according to Curseh- 
mann, in hardly one per cent. of the cases. A moderate degree of 
nephritis, not easily distinguished from a simple albuminuria, occa~ 
sionally occurs at the height of the disense before the end of the third 
week, later it is much more rare. A few cases have been reported as 
appearing during the first week. It is Jess common in childron than 
in adults, and lesscommon in women than inmen, Tn 25 cases neph- 
ritis occurred in patients under 15 years of age, 3 times; 16 to 25 
years, 11 times; 26 to 35 years, 8 times; 36 to 45 years, once; 46 to 
65 years, once; over 55 years, once, 

Nephritis occasionally ia quite severe and presents marked clin- 
ical symptoms; it may occur early in the second week or even 
at the end of the first week, and occasionally the trouble so domi- 
nates the clinical picture that the name of “nephrotyphus” has 
been given to a fow casos. Death may occur from urwmia. In 
typhoid nephritis tho interstitial tissno is usually but slightly involved. 
Small gray nodules similar to the “lymphoid nodules" or areas of focal 
necrosis seen in the liver have also been observed in the kidney. 
Gases have also been reported in which there were numerous miliary 
purulent foci, sometimes uniting to form abscesses of considerable 
size, Changes in the rest of the urinary tract aro less comnion, 
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though pyelitis and cystitis occasionally occur. In some of these 
cases typhoid bacilli have been found in the urine. Inflammations 
of these tracts may be suppurative or diphtheritic, and the bladder 
ulso has been known under these circumstances to undergo suppura- 
tion and perforation. 


Tue Lunas. 


Tho marked tendency of the larynx to undergo destructive inflam- 
mation in typhoid has been spoken of above (p. 594). 'The trachea 
and the larger bronchi are rarely the seat of serious changes. There 
may be some congestion aud catarrhal trouble and even a little erosion ; 
thore are not often real ulcera, and very rarely do theso result in peri- 
chondritis, necrosis of the cartilage, or peribronchial suppuration. 
Some have reported the finding of diphtheritie membranes in the 
bronchi, and others extensive fibrinous tracheobronchitis. The small- 
est bronchi show during the entire febrile period a catarrhal condi- 
tion which may result in atelectasis and lobular pneumonia. After a 
severe and protracted case of typhoid, and sometimes at the height of 
tho fovor, the posterior parts of the lungs show hypostatie consolida- 
tion. Tho swelling of the mucous membrane of the bronchi and the 
resulting atelectasis together with the weakness of the circulation and 
the influence of position are important factors in determining this con- 
dition. Out of 1,830 cases, in 121 there were signs of splenization or 
inflammatory thickening of the lower lobes. It is much less frequent 
in children than in adnolts, probably because the attacks are less se- 
yere in them, Inflammations of the lobar type are not infrequently 
observed. 

As regards the bacterial agents which are active in producing theso 
forms of pneumonia, in a considerable number of the cases of atelec- 
tasis and lobular pneumonia following bronchitis pyogenic strepto- 
cocei and staphylococci have been found, but in a few cases typhoid 
bacilli. In the trae lobar inflammations the Fraenkel pneumococcus 
is almost always found to be the cause, occasionally the Friedlinder 
bnvillus. There ocenr ulso mixed infections, as by the pneumococeus 
combined with wstreptococeus. A less frequent simple infection in the 
pneumonia of typhoid is that by staphylococci, Chantemesse and 
Brano anda few others have obtained pure cultures of the Eberth ba- 
cillus in lobar pneumonia, and eases of mixed infection have been de- 
seribed in which the Eberth bacillus was associated with streptococei 
and staphylococei. As independent or prominent exciters of pneu- 
monia the streptococci seem to be more frequent than thestaphylococei, 
producing lobular as well as lobar forms, and they are also found in 
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simple hypostatic splenization and in the aspiration pnenmonias. 
The streptococci aspirated from the typhoid ulcerations of the larynx 
and laryngeal perichondritis may produce severe pneumonias, but the 
streptococcus pneumonia of typhoid is probably in most cases part 
of a general secondary septic infection, Pneumonias produced by 
streptococci and other pyogenic germs, being secondary infections, 
appear, as we would expect, almost exclusively in the latter part of 
the fever or in the period of convalescence. All of these forms of 
pneumonia may cause the development of an abscess, though this 
fortunately occurs but rarely. Abscesses may, however, arise in a 
purely metastatic way as tho result of complicating pymmia. It is 
probable that even the pneumonias due solely to the typhoid bneilli 
may go ou to suppuration without the help of other germs. 

More frequent than abscess is grangrene of the lung, This may 
be a secondary result of a lobar pneumonia, of a pymmic, or of an aspi- 
ration pneumonia, It may also result from an arterial thrombosis ag 
in other parts of the body. Particles of food may be drawn into the 
longs in cases not well cared for, or particles from infections, ulcera- 
tive, or suppurative affections of the mouth, pharynx, or larynx, and 
may give rise to this condition. Licbermeister found gangrene in 
fourteen out of twenty-three cases; Griesinger, seventeen times out of 
one hundred and eighteen; Curschmann, ten times out of two hun- 
dred and twenty-eight, Hemorrhagic infaretion of the lung is not 
uncommon, as we wight expect from the prevalence of changes in the 
blood-vessels, which we shall see later to bo a prominent feature of 
typhoid disease, Such an infarction may result in resorption, cica- 
trization, or suppuration. Rarely it may be so extensive as to cause 
sudden death. Suppuration of the infaretion anay spread to the 
pleura and cause empyema. 

Any considerable pleurisy ora pleurisy independent of pneumonia 
is rare. When it does occur, it is apt to be in the latter part of the 
fever or during convalescence, though it has been seen during the first 
week. The bacillus of Eberth has been found in pleuritic exudations, 
both serous and suppurative, but not in many cases. Westcott col- 
lected nino cases, in five of which the Eberth bacillus was demon- 
strated. A fibrinous pleurisy accompanying the different forms of 
pnenmonia is not uncommon, and is supposed to be due to the same 
microorganisms. Pueamothorax is extremely rare and generally de- 
pends upon abscess or gangrene. 

An important pulmonary complication of typhoid fever is tuber- 
cnlosis, which may occur as part of a general milinry tuberculosis or as 
a local condition; occasionally an old apical tuberculosis which has 
been running a slow course flares up and extends during an attack of 
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typhoid. In typhoid pneumonia the tubercle bacillus has frequently 
been found with the Fraenkel pnoumococcus with corresponding mixed 
histological conditions, ES 


Tar Nenvovs Sysrma, 


Lesions of the nervous system visible to the naked eye or even to 
be detected by the microscope ara by no means prominent in typhoid 
fever. Meningitis occasionally occurs. In some cases with marked 
cerebral symptoms, an inflammation has been found microscopically 
which could not bs seen with the naked eye, and consisted of a small- 
cell infiltration of the meninges with an extension of the process along 
the vessels into the brain substance. There may be various degrees 
of inflammatory change from this up to marked suppuration. But 
there is no doubt that in many cases in which the cerebral symptoms 
are severe and properly arouse the suspicion of inflammation of the 
membranes there is simply a toxic condition due to the poisonous 
products of the invading bacteria. Various microorganisms have 
been found in the different eases of meningitis. The bacillus of 
Eberth bas been obtained in some cases, Keen has collected 15 
cases in which the bacillus of Eberth was reported to have been 
found; in 12 it was expressly stated that the bacillus was found 
in pure culture, Wolf found in 174 cases of meningitis examined 
Dactoriologically 2.87 per cent. containing typhoid bacilli. Some- 
times, especially when associated with fibrinous pneumonia, it is 
probably due to the pneumococens of Fraenkel. At other times 
the germ of genuine epidemic cerebrospinal meningitis, the micro- 
coceus meningitidis intracellularis, has been obtained, and the cansal 
connection between this germ and some cases of meningitis com- 
plicating typhoid fover is farther supported by the frequency with 
which the two diseases occur in the same patient in localities where 
cerebrospinal meningitis and typhoid fever prevail. The pyogenic 
streptococci or staphylococci, either alone or as a mixed infection 
with other germs, may cause a snppnrative meningitis. Tuberen- 
lous meningitis has been seen in a very few cases following typhoid. 
Tnflammation may spread to the membranes from an otitis media by 
way of thrombosis and caries of the petrous bone, inflammation of 
the sinuses and a meuingophlebitis, These meningeal complications 
may boin early in the attack, but more frequently begin in the latter 
t of the febrile stage or the first part of convalescence. The cases 
ich wre due to asimple infection with the typhoid bacillus are more. 
apt to oceur carly in the fover, Those due to a secondary infection 
with pyogenic germs are naturally more apt to occur late, A taber- 
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culous meningitis, when it occurs, appears usually, if not always, dur- 
ing convalescence. Those which occur early are rarely fatal, probably 
because they are more frequently due to the Eberth bacilli; those 
which occur as later complications aro apt to be more severe and are 
very likely to come to autopsy. Hemorrhages in the membranes or 
in the brain substance are very rare. Phlebitis of the sinuses, the 
intracranial veins, and the cerebral arteries has been occasionally 
observed. 

Hawkins has collected seventeen cases of hemiplegia complicating 
typhoid fever in children; of these, two were fatal, and in each there 
was a thrombus in the middle cerebral artery. On the other hand, in 
one hundred and twenty eases of cerebral palsy in children, collected by 
Osler, not one was & complication of typhoid fever, and of one hundred 
and sixty cases collected by Wallenberg, only four were typhoid cases, 

Corebral abscesses occasionally occur. They may result by exten- 
sion from an otitis media or metastatically from abscesses in other 
parts of the body or from bedsores. 

Lesions of the medulla oblongata or spinal cord are almost un- 
known. A few cases of bulbar hemorrhago and softening baye been 
recorded. Several cases of multiple sclerosis of tho cord have been 
observed both clinically and anatomically. A few cases of spinal 
paralysis in children have been seen during typhoid, Thera are two 
instances on record of autopsy in cases in which during typhoid fever 
or convalescence from it the clinical pictaro of Landry's acute ascend- 
ing paralysis was present. In the cord of one case typhoid bacilli 
were found abundantly by the microscope and obtained by cultures; 
in the other no significant changes could be found. 

Neuritis may occur and may be extensive. 


Tue CmovtaTory System. 


Typhoid infection attacks with especial virulence certain portions 
of the circulatory system, and there is no part that may not be seri- 
ously affected. It is especially the minute lymph channels that are 
attacked. Tho changes in these places havo already been noted (p. 
785). The changes which wo frequently find in the large vessels, es- 
pecially tho veins, are probably dua in large part to similar processes. 
The proliferation of cells in and beneath the endothelium, which has 
been so thoroughly studied by Mallory, and their subsequent degenera- 
tion with the consequent formation of fibrinous thrombi offer a very 
reasonable explanation of the thromboses which occur so frequently 
in the veins of typhoid patients and often in the arteries. We have 
in addition the feebleness of the circulation due to the general prostras 
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tionand degenerative changes in the heart, and we may have additional 
and deleterious agents working in the same direction where, as so 
frequently occurs lato in typhoid fever, there is a secondary infection 
with pyogenic and perhaps other bacteria, Thrombosis of the large 
vains of the leg with the wall-known symptoms of phlegmasia alba 
dolens is a common occurrence during the later stages of typhoid fever, 
and especially during convalescence. It sometimes comes on with 
an exacerbation of fever, with considerable pain in the region of the 
crnral and iliac veins, and with redness and tenderness along these 
veins, from which we must conclude that it is not always a simple 
thrombosis, but depends upon, or at least is associated with, an ine 
flammatory condition of the venous wall. The presence of the Eberth 
bacillus in typhoid phlebitis has not been satisfactorily established as 
aregular occurrence. Pyogenie cocci have been observed. This acci- 
dent occurs commonly during convalescence. As is the case in other 
infectious diseases, such as puerperal fever, pneumonia, septicaemia, 
pywmia, tuberculosis, and malarial fever, venous thrombosis occurs 
niost froquently in the lower extremities, and more frequently in the 
left log than in the right. Keon's figures for venous thrombosis of 
thelegsand thighs are; Left side, sixty-nine cases; rightside, twenty- 
three cases; both sides, seven cases. Next to the pulmonary and 
saphenous veins, the popliteal and tibial yeins follow in frequency. 
Phiebitis and periphlobitis have been seen in typhoid eases in old 
varicose dilatations of the veins of the leg. It is occasionally seen 
also in other parts of the body, as in the subclavian and the axillary. 
The thrombosis may extend from the pulmonary vein into the iliae 
and the vena cava, and even into the right artery. Death follows in 
tho latter ease, and may be caused by embolism of one of the main pul- 
monary arteries or one of the cerebral arteries. Venous thrombosis 
may also have some influence in producing gangrene of various super- 
ficial parts, but it is much more commonly produced by arterial 
changes, ‘This venous complication is often distressing to the pa- 
tient, and usnally greatly prolongs convalescence and may impair the 
ngafilness of the limbs for a long time, but it usually ends in recovery, 
without serious consequences. 

Tho arteries are much lexs frequently affected than the veins, but 
their affection is more apt to lead to serious consequences, especially 
gangrens, Typhoid gangrene is most frequently sean in the lower 
extremities, and usually on one side only. It may be confined to the 
toes or may involve large parts of the limb. In the upper extremities 
the lesion is extremely rare, though it is sometimes seen there, and 
may involve other superficial parts, as about the neck or the mouth 
or the genitals. The female genitals are more apt to suffer than the 
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male and there may be extensive destruction of tissue, opening the 
urethra, the bladder, or the rectum, or lighting up a peritonitis, The 
rarity of typhoid gangrene may be seen in the following figures: 
Hoelscher, in 2,000 cases, found none recorded; Boetike, in 1,420 
cases, found 4 recorded, limited to the toes; Keen and Westcott have 
collected 133 cases. It usually occurs late in tho febrile period or as 
an early sequel during convalescence, The ages at which gangrene 
oceurs appear from the following figures given by Keen: Under 15 
years, 26; from 15 years to 25 years, 64; after 25 years, 50. Thx dis- 
tribution appears in these figures: Legs, 126; face, neck, trank, 47; 
genitals, 20; anus, 5; nose, 10; cars,6. Rarely it is symmetrical, 
reminding one of Raynaud's disease. A peculiar arthritis seoms to 
cause in rare cases a superficial inflammation about the joints. 

The minute spots of necrosis, produced particularly in the liver, 
but also in the kidney and other organs through obstruction of the 
circulation by large proliferated endothelial cells, have already been 
described, 


The Heart, 


Degenerative changes in the heart muscle have been frequently ob- 
served. ‘Tho degeneration may be an albuminons, a granular, less com- 
monly a fatty, occasionally a hyaline or waxy degeneration, but even 
in some cases in which death has occurred ufter a severe course of high 
fever the muscle fibres may show little or no change. Endocarditis 
and pericarditis are infrequent. The typhoid bacilli have been found 
in endocardial vegetations. Poriearditis may result as an oxtension 
from a neighboring pneumonia or as a part of the secondary pyogenic 
infection. An interstitial myocarditis also ocenrs, with round-cell 
infiltration running aloug the vessels between the muscle bundles. 
Abscess in the heart wall has been reported. Chanyes in the coronary 
arteries such as to produce anginal attacks or to be recognized by the 
naked oye at autopsies are yery rare. Inflammation of the lining of 
the small vessols has been observed, and thrombi sometimes form in 
the cavities of the heart. Portions of the latter may be washed away 
producing infarctions, most commonly in the kidney or spleen, and, 
as is the case with fragments of venous thrombi, may in rare cases 
produce serious embolism of pulmonary or cerebral vessels, 








Tus Osszovs Sysrem. 


The bones are peculiarly liable to suffer from the action of the 
typhoid bacilli. The letter have been found in abundance by many 
observers in the medullary tissues of the bones and in the inflammatory 
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products of their lesions. They have been found lurking 
many years after the attack of fever, associated with 
interrupted symptoms of trouble in and about the bones. 
Ponfick und Mallory find changes in the medulla which 
ble the characteristic typhoid changes in the structure of the lymph 
tissues of the intestines, mesenteric nodes, and spleen. The 

ave most commonly periostitis with resulting necrosis 

they have been classified by Keen as follows: necrosia 

caries in 13, poriostitis in 110, ostitis in 12, osteomyelitis in 10, ex 
tosis in 1, granuloma in 2, uncertain in 4. Tn some cases the trouble 
is not extensive and subsides without any permanent injury. Besid 
abscesses and necroses of the bones perforation into a joint may occur, 
The bone complications appear commonly late in the disease and 
often have appeared long after convalescence had been apparently 
established. They ara said to lave oceurred, in 186 cases, in the first 
two weeks, 16 times; from the third to the sixth week, 66 times; 
months or yeara after the fever, 104 times, 

‘The long bones, especially the femur and the tibia, are most fre~ 
quently attacked, oceasionally the ribs and sternum. In 215 cases the 
affection oceurred in the lower extremities (especially the femur and 
tibia), 112 times; in the trunk (especially the ribs), 48 times; in the 
upper extremities (especially the humerus and ulna), 41 times. In 
166 cases it occurred 127 times at thirty years or under, and 39 times 
over thirty years. It is especially apt to attack young people near tha 
time of puberty. Tn 186 cases it occurred 128 times in males and 63 
times in females, There may be only one spot of such trouble, or it 
may bo scattered in various parta of the body. In young children ; 
more often begins in the region of the epiphysis. The evidence s 
far collected points strongly to the view that suppuration in the b 
is usually due to the typhoid bacillus, but there are cases of n 
infec! These inflammations oceasioually occur at the site of 
lesions, and cases have been observed in which long after the aa 
fever a periosteal inflammation was set up as an immediate 
of injury. Tn some such cases the typhoid bacilli have been 
vated, and it seems probable that the bodies of those 
from typhoid fever may for a considerable time contain foci of 
bacilli whieh may never produce further trouble or after some it 
ma, start up an inflammation. Colzi found by experiment th 
of a pure culture of typhoid bacilli in a rabbit's ear g: 
negative results, but the same injection preceded by subeu 
fracture of the bone resulted in an abscess in eleven out of 
casos. 


Typhoid affections of the joints may be of three kinds 
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typhoid, rheumatic, and septic. Typhoid arthritis proper may be 
limited to ono joint or may affect several, The lowor extromities are 
more frequently involved than the upper, and especially the hip-joint. 
Suppnration rarely follows. ‘Keen has collected eighty-four cases; in 
forty-three of these spoutaneous dislocation occurred, forty times in 
the hip. 


‘Tre Sam, 


The skin shows churacteristic lesions, especially iu the form of 
the rose-spots which will be discussed in the article on the symptomat- 
ology. Neuhaus and Reutmeyer report the finding of typhoid bacilli 
in the blood taken from these spots. Of secondary importance are 
tho “taches bleuitres,” urticaria, orythematons, papular, and miliary 
eruptions. Herpes is much less common than in certain other infec- 
tious diseases. Erysipelas is very uncommon, but furnneles and 
small abscesses in the skin are quite frequent. These latter occur 
especially as the fever is falling and during convalescence. They are 
sometimes sufficiently extensive to retard convalescence and even dan- 
gerously to wenken the patient. As many as sixty to eighty sinall 
superficial abscesses have appeared in a single putient; they are seen 
most commonly on the back of the trank and after that on other parts 
of tho trank, on the thigh, and on the upperarm, This complication 
is thought by Curschmann to be more frequent when frequent cold 
haths are used. 

One of the most unfortunate sequelw of typhoid appearing at the 
surface of the body is the occurrence of bedsores, ‘This has for- 
tunately become much less frequent a8 our methods of treatment, 
especially of nursing, have improved, and when it does oceur is gen- 
erally a reflection upon the physician or the nurse. Tn some collected 
kroups of cases it occurs in one to two per cent. of the patients, Tks 
favorite site is in the sacral and gluteal regions; less commonly on 
other projections of tho body upon which the weight of the patient 
falls, as tho heels, shoulder blades, spinous processes, and the back 
ofthe head. Tt appears late in the attack and may extend into con- 
valescence. Tt most commonly results from pressure and a lack of 
cleanliness, but it may follow eraptive lesions of the skin, which in 
turn may be due to a lack of cleanliness. It is sometimes observed 
as a result of the profound general disturbance of nutrition, and not 
necessarily in the places of most severe pressure, and sometimes it is 
more intense beneath the skin than in the skin itself. This form is 
perhaps most frequently seen in the neighborhood of the coccyx and 
the anus. Tho oceurrence of gangrene as the result of changes in the 
blood-vessels has been mentioned already. It sometimes occurs also 
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counter-irritation—heat, or cold—has been applied. The 
of bedsores and gangrene is of extreme importance because 
furnish pyogenic and other bacteria the means of entrance 
body, producing mixed infections, pyswmia, ete. ‘ 
The hair a8 a rule, the nails occasionally, may be affec 
typhoid fever. ‘The loss of hair to a greater or leas extent 
imostof thecases. Ibis usually the hair of the head that is lost, 
that of the beard, almost never that of other parts of the body. Thi 
hayo been eases reported in which the entire hair of the whole body 
been Jost. It usually ocenrs lute in the diseasa or during convales. 
cence, sometimes even after the patients have resumed their ordinary 
pursuits, The hair is almost invariably recovered. The new 

are usually thicker, firmer, and without lustre; they are often ellipti-_ 
eal on eross section, which may be tho cause of curling. The nails 
after a severe attuck are sometimes found to be thin and friable, oc- 
casionally they are lost, and sometimes transverse ridges are formed 
during the attack, 

















Tre Muscres. 


The museles often show atrophy or degeneration. The latter may 
be granular, albuminous, fatty, or waxy. This waxy degeneration 
from the second to the fourth week often produces a somewhat firm 
consistence of the museles and a spotted or streaked grayish-red or 
Waxy-gray appearance on section. The tissue often becomes anusu- 
ally friable, more commonly so than in any other infections disease, 
The tongue, aecording to Hoffmann, not infrequently shows a waxy: 
degeneration, 

Abscesses havo been frequently found in and about the muscles. 
In many cases pure cultures of the Eberth bacilli have been obtained 
from such abscesses. Hemorrhages may also oceur in and about the 
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TYPHOID FEVER. 
(SYMPTOMATOLOGY AND TREATMENT.) 


SYMPTOMATOLOGY. 
General Clinical Course. 


Tum period of incubation of typhoid fever appears to vary within 
rather wide limits. Tho usual interval between exposure to the infee- 
tion and the onset of the disease is from eight to fourteen days. Its 
duration is probably largely dependent npon the susceptibility of the 
patient and the intensity and quantity of the poison ingested. Some- 
times the period of incubation appears to bo extremely short, as in 
three cases reported by Griesinger in which the attack commenced 
on the day following exposure. Some writers are inclined to doubt 
the value of these observations, as, in their opinion, the diagnosis was 
uncertain. It is true that few details of the cases are given, but 
Griesinger apparently had no doubt of the nature of the disease. He 
himself was one of the three individuals affected, and there seems to 
be no good ground for disputing the correctness of his diagnosis. In 
another instance, related by Murehison, twenty out of twenty-two 
schoolboys developed the disease within four days of exposure, On 
the other hand, authentic cases are reported in which the symptoms 
did not appear until three or four weeks lad clasped after a definite 
single exposure to the exciting cause, Porhaps tho manuer in which 
the contagion is taken into the body is a factor in the rapidity with 
which it affects the system. Some observers believe that the germs 
produce their effects more quickly when they are inhaled than when 
they are introduced into the alimentary canal with the food or drink. 
It is possible, also, that the germs may lie latent at some point in the 
body for a greater or less length of time und then suddenly display 
their pathogente properties. Kolisko has shown conclusively that 
this is sometimes the case in diphtheria, After a careful considera- 
tion of all the evidence we are justified, I think, in concluding that 
the usual period of incubation of typhoid fever is from oight to four- 
teen days. In rare instances the duration may not exceed one or 
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GENERAL CLINICAL COURSE, ly 


tie even at this early period. As a rale the patient is forced ye 
increasing wenkness to take to his bed some time during this week, 

Second Week.—The second week is marked by a persistence or an 
increase of all the symptoms of the first week, aa well as by the addi- 
tion of certain new features. The temperature each evening main- 
tains with slight variations the maximum height reached at the ond 
of the first week, remitting in the morning a degre to a degree and 
one-half, the remissions being less marked in severo cases. There 
is less complaint of headache, the patients becoming apathetic and 
somnolent, and more or less delirious, particularly at night. The face 
looks dull, the tongue is tremulous, and the prostration of tha patient 
is marked. Bronchitis is usnally present and the cough may be very 
distressing. There is more or less tympanitic distention of the 
abdomen, with tenderness on pressure in the region of the eweum. 
There is usually diarrhwa, the patient haying from two to aix loose, 
yellow stoola in the twenty-four hours. In some cases, however, 
thore is constipation from the beginning to the end of the disonsa. 
Between the seventh and twelfth days the charncteristic ernption 
appears. This consists of small, circular, slightly elevated, rose-red 
spots, disappearing on prossure. ‘Tho spots are fow in numbor as a 
rule and are found on the abdomen, chest, and back. They are usu- 
ally developed in guccessive crops. The skin is generally dry, bat 
there may be profuse perspiration, especially at night, aceompanied 
by sudamina, followed in time by desquamation. 

Third and Fourth Weeks.—From tho fourteenth to the sixteonth 
day in cases of modorato sovority the symptoms begin to improve. 
Tho first sign of improvement is usually furnished by the tempera- 
ture. The morning remissions become more and more decided, 
though the evening rise remains the same for several days. Soon, 
however, the fever declines in the evening also, and towards the mid- 
dle or end of the fourth week the temperature is normal both morning 
and evening. With the decline of the temperatare the general aymp- 
toms improve asarnle. The tongue grows moist and tends to become 
clean, the diarrhos ceases aud the appetite returns. The patient 
sleeps soundly and awakes with clear mind. His strength also ro- 
turns gradually, though convalescence is slow even in mild cases and 
may be interrupted by complications. Occasionally, also, after per- 
haps a week or more of normal temperature, the fever may return and 
the patient has # relapse attended with all or most of the symptoms 
of the original attack, though usually in a milder form. 

Tn severs cases the fever fails to decline during the third week. 
In fact tho usual morning remissions may be less marked and the 
pationt soon shows the offect of the continned high temperature and 
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thera is great prostration, and the patient falls into the so-called 
typhoid state, his appearance is very characteristic. The facial mus- 
cles share in the weaknoss of the general muscular system of the body 
and give a peculiar relaxed, dejected expression to the face—the 
typhoid facies. At the same time there is often tremor of the mus- 
cles of the cheeks and lips. 


‘TrMrrratune, 


The range of tha temperature in typhoid fever is one of the 1a0st 
characteristic features of the disease. Tt often enables us to make a 
diagnosis when the other symptoms are absent, It is ulso of great 
importance in prognosis und furnishes valuable indications for treat- 
ment. The duration of tho fever varies greatly in different casos, 
but as a rule it lasts for at least threa weeks, The course of the fever 
falls naturally into three periods, corresponding to the different stages 
of the disease. During the stage of invasion thera is a gradual as- 
cont, the curve rising steadily in a step-like fashion, as shown graphi- 
cally in Chart No.1. From morning to evening the temporature rises 
about one and one-half to two degrees, and from evening to morning 
falls again about one-half to ove degree. Thus the temperature each 
morning and each evening is about one degree higher than at the 
corresponding hours on the previous day. 

If observations aro taken at frequent intervals throughout the 
twenty-four hours it will be found that the temperature begins to 
rise about noon, and attains its maximum between 5 and 11 p.w. 
About midnight it begins to fall and reaches its lowest point be- 
tween 6 and 8 a.x, It is important in typhoid fever to take the 
temperature at least as often as onco in threo hours if wo wish to 
know the extreme variations during the twonty-four-hour poriod. 
In some cases, for example, the maximum is regularly attainod at 
nine o'clock in the evening and the minimum at the corespond- 
ing hour in the morning. In other cases the extremes will be found 
an hour or two earlier. Again, the maximum and minimum will 
be observed at differont hours on different days in the same case 
(sea Chart No. 2). Occasionally, but very rarely, the highest tem- 
perature is reached in the morning and the lowest in the evening. 
It is the rule, however, in typhoid fever, as in other diseases, that 
the rise is in tho evening and the fall in tho morning. Tho steady 
ascent of the temperature continues from day to day, a3 abovo de- 
seribed, until at the end of a week or even a day or two earlier it 
reaches a maximum of 108° to 105° in the evening. This evening 
elevation is maintained with slight variations throughout the next 
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stage, the fastigium, ‘Tho morning remissions, also, aro less decided 
during the first part of this period, so that the fover is almost oc 
tinuous. There may be Jess than one-half of a degree’s difference 
between the morning and evening temperatures, Daring the latter” 
half of tho fastigium, in favorable cases, the morning te 

begins again to remit, the remissions becoming more and more: 
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Tn very 


to the severity of the caso, 


ing 


temperature remains at its previous lavel, so that the 


evening: 


as four or five degrees, The duration of the fastigium varies from 
grave cases the duration may be much longer, even as long as four or 


curve now assumes an intermittent form. The difference between 
tho morning and evening temperatures at this period may be as much 


one to two weeks, accord 
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five weeks, Its termination is indicated by a lessening of the: 

the evening; at the same time the morning remissions become 
marked, ‘The fever now declines in the step-like manner in whieh 
rosa, but usually more gradually, From evening to morning 
lemperature falls from two to three and one-half degrees, and: 
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Cnaxr Xo, 3,—Severe aud Frotructed Case of Typhoid Ferer. Death ocurred on the fitty-fitth day from « 














z Hit t ; 
Fi i 

bh Ht 

ECO tty 

5 CHTELELY 4 B 
ot 

‘3 Itt 

Beare 

3 

3 

z 

= 

it 








i 


oO 





- 
































72 [75 











= 






































‘hauation, ‘The dotted Lincs indicate night temperatures 
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moming to evening rises again from one and one-half to three de~ 
ures. Thus the evening exacerbation is each day from one-half a_ 
degree to ono degree less than on the preceding evening, The stage 
of decline is, as a rule, much less regular than the stage of invasion — 
and may Jast from ten days to two weeks, even in the absence of com- 
plications, 'The temperature is ulso very liable to rise suddenly from 
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very slight causes, such as emotional excitement or a slight indisere- 
tionin diet. Insuch cases the rise is usually temporary and is termed 
4 reerndescence and should not be confounded with the fever of re- 
lapse. At the end of this period the temperature is genorally sub- 
normal on one or two days. Convalescence eannot be considered as 
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Cuarr No, 8.—Continued, 
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established until the temperature has been normal both morning and 
evening on several successive days. 

The above deseription of the range of temperature in typhoid fever 
lias been mado sufficiently broad to include a considerable propor- 
tion of the cases ordinarily seen in practice. There are, however, 
many variations from this picture, some of which call for especial 
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mention. The stage of invasion is the most regular 
Unfortunately patients are seldom under observation 
whole of this, period. This is especially true of hospital 


of this stage and the gradual ascent of the temperature: 
served (see Chart No. 1), In rare instances there is a su 
with chill and high fever, such as occurs in other acute inf 
eases. Sometimes this abrupt onset is more apparent 
in the two following interesting cases reported hy Pepp 

A young girl of nineteen was taken suddenly ill in thes 
vomiting, and the next morning had a temperature of 10 
following morning her brother, a boy of fifteen, was taken 
before night his temperature reached 104.6°. The girl, 
quent inquiry, stated that she had not fel quite well for at 
week, but twenty-four hours before the onset she had’ been to 
dinner-party. The boy had continued to bathe in the ocean 
play tennis until the day preceding the attack, Pepper belioves that 
had the temperature been taken regularly during the previous w 
some ascending faver would have been found, since in both eases 
profuse eruption appeared within thirty-six hours of the apparently 
abrupt onset, indicating that the seventh or eighth day of the disease — 
ad probably bec reached. Yet for tho purposes of early diagnosis 
the attacks seemed as sudden as though of acute gastritis, There 
are other rare variations from the usual initial period which will be 
referred to liter in the description of the different forms of typhoid 
fover. 
Tho fastigium presonts the most frequent variations from tho 
typical temperature curve, In very mild cases this period may ba 
entirely wanting, the stago of invasion being immediately followed 
by a gradual defervescence, Tn other casea the temperature may be 
romittent or even intermittent throughout the whole of the fastigiam. 
These atypical forms are sometimes found in groups, and under con- 
ditions excluding any possible malarial influence, Striimpoll cif 
8 namber of eases observed by him during an epidemic in Leipsic, — 
in which normal morning temperainres were followed by afternoon 
exacerbations reaching 104° or more. Sometimes at the end of the — 
first week of tho fastigium the tempoeraturo, instead of showing a 
tondency to remit, ascends to a higher level. This is always an 
indication of a grave degree of infection, An almost continuous: 
high temperature is also of unfavorable import. High evening tem-— 
peratures can be borne comparatively well provided the i 
in the morning are marked, Sudden temporary remissions or 
vations of temperature are observed at somo timo during this p 
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in almost all eases of typhoid fever. A spontaneous remission with: 
out obvious cause is often noted from the seventh to the tenth day o| 
the disease. A severe intestinal hemorrhage may be attended by ¢ 
sudden and yery marked fall of temperature (see Chart No. 4). Caset 
have been reported in which the temperature fell as much as nine 01 
ten degrees. A full of four or five degrees is not at all uncommon 
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be indicated by a chill and temporary fall of 
however, the occurrence of complications is 
exacerbation of the temperature. 

Tn eases of moderate severity the stage of decline follows 
gium at once. Tn severe cases, on the other hand, the ten 
pursues an irregular course for several days before 
yescence sets in. This period has been called by Wan 
“ambiguous period” or the “period. of changing fortunes.’ 
cases usually run a protracted course and complications are li 
oceur at any time. The defervescence of typhoid fever, as 
said, is usually gradual. Occasionally, however, but very. 
the temperature falls by crisis, This period is especially 
be interrupted by complications which may prolong it several 
Very slight causes may send the temperaturo up several d 
Tndiscretions in diet are the most common causes of these tem 
recrndescences of fever. Even when convalescence has a 
been well established, the taking of the first solid food may 
lowed by a considerable rise of the temperature. The subj 
relapses will be discussed later in a special section. 



















THe Sxm, 


Tho skin is dry as well aa warm in typhoid fever, the w 
varying with the elevation of the temperature of the patient. 
dryness of the skin ix not usnully constant throughout the 
us there is sweating, more or less profuse, in most eases. The 
dency to sweating becomes more decided as the disease pr 
‘The swoating generally occurs during tho night or in the early 
ing with the remission of the fever. Tn cases marked by 
high temperature sweating is rare. On the other hand, the s 
is not always accompanied with « fall of the temperature and 
times occurs when the fever is highest, 










Tue Exvprioy. 


The oruption in typhoid fover is characteristic and its stud 
is second only in importance to that of the temperature. The 
ermption consists of isolated lenticular rose-colored spote, 8 
elevated above the surface of the skin. They are developed 


en 
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cessive crops at intervals of three or four days. Each spot lasts 
from three to five days, gradually fading as fresh spots continue 
to appear. They vary in dinmeter from one to two lines, and hayo 
sharply defined borders. They are soft and disappear on pressure, 
veturning promptly when the pressure is removed. In exceptional 
cases a minute vesicle may be seen at their apex, ‘They are never 
indurated and are never converted into petechiw, according to Mur- 
chison, 

Tha number of spots is usually small, but varies greatly in differ- 
ent cases. Generally only a few are to be observed at one time, and 
sometimes only three or four spots are to be found throughout the 
whole course of the disease. Occasionally the eruption is very pro- 
fuse and then the edyes of two or three spots may touch each other, 
They never, however, become reully confluent or marge into each other 
so as to form patelies. Murchison has counted as many as one thon- 
sand spots in asingle case at one time, The spots are said to be less 
numerous in children than in adults. 

The spots are most commonly situated on the abdomen and lower 
part of the chest in front. They are also often found on the back and. 
sometimes on the extremities. Occasionally the rash covers the entire 
body including the face. I have seen two cases in which the pro- 
fuso eruption so strongly resembled that of typhus fever that the 
diagnosis remained doubtful for two or three days. Murchison states 
that he has often sneceeded in finding the spots on the back when 
thoy existed nowhere else, and he oceasionally noted that they were 
larger and more numerous on the back than in front, This circum 
stance he attributed to the greater warmth of the skin of the back, 
on which the patient lies, Sometimes the eruption becomes more 
profuse after a warm bath, similar to what is often observed in measles 
and other eruptive fevers. 

The spots usually appear first on the seventh or eighth day of the 
disease, sometimes not until the twelfth day. In rare instances they 
lave been noted on the fifth day, and in children even as early as tho 
fourth day of the disease. In three of Murehison’s cases they did 
not appear until the fourteenth day and in one case not before the 
twentieth day. 

‘The duration of the eruption varies greatly in different cases. 
The usual duration is about two weeks in cases of average severity. 
Tn eases of long duration or attended with relapses the spots may 
continue to appear as lute as the fifth week after their first appear 
ance. In children the eruption rarely lasts longer than seven or eight 
days, Asa rule, the eruption disappears with the beginning of con- 
yalescence, but Murchison makes the important observation that in 
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some cases the spots continue to come out when the g 
toms have begun to improve and the patient is apparently 
As long as tho eruption continues a slight imprudenco 
return of the fever. j 
Oeceasionally no eruption whatever is to be found, & 
and repeated search. From an analysis of the figures of v 
servers it appears that the eruption is absent throughout 
in about twenty per cent. of all cases. It is most freque 
in cases between the ages of ten and thirty years, being 
only ten per cent. In cases under the age of tan, the 
not found in about twenty-two per cent., nearly one in four. 
over the age of thirty it was absent in sixteen per cent. 
believes that there is a great difference in the amount of the 
in different epidemics and in different seasons. Mure 
that there is no relation, as in typhus fever, between the 
the disense and the abundance of the eruption, Tt is the: 
opinion of other writers that a copious eruption is a fam 
rather than otherwise, In fatal cases the eruption is more 
absent or poorly developed than in those which recover, 
There is some differance of opinion as to whether the re 
eroption is ever found in diseases other than typhoid fever. 
observers have stated that they have met the lenticular spots it 
of other acnte diseases, particularly acute phthisis. The best 
ties, however, including Louis and Murchison, agree that the 1 
rose-colored eraption is pre iiar to typhoid fever. 


Accidental Eruptions, 


‘Thera are yarions accidental eruptions which are often 
typhoid fever. They have no symptomatic or diagnostio 
as they are not peculiar to the disease, but they nevertheless: 
some deseription. - 

Erythema or Scarlet Rash. —In some cases of typhoid fever 
colored eruption is preceded for a day or two by a diffuse 
which may cover the entire body. Whon it occurs in 
with sore throut it is sometimes mistaken for scarlet fever, 
persist throughout the fever, seconding to Murchison, This 
is not confined to typhoid fever, but is seen in other dis 
ves are occasionally met with, 
independently of the rose aports. They are said to be 
mon in patients of a orrhagie diathesis. 

Taches-blendives.—Spots of & pale bine color and of vs 
and form are occasionally observed upon the skin in ty) 
The French have given them the name of taches bleudt 
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are not elevated above the skin and do not disappear on pressure. 
They often follow the course of the small subcutaneous veins and are ~ 
most commonly found on the abdomen, back, and thighs, Thoy aro 
met with in other diseases and are believed to be caused by pediculi. 

Sudamina.—Sndamina occur not infrequently in typhoid fever. 
Murchison found them in one-third of his cases. The vesicles aro 
yery ininute and generally discrete. They may be found on every 
part of the body exeept the face, but their usual seat is the anterior 
and lateral surfaces of the chest and abdomen. They first appear in 
the second or third week of the disease und ara most common in cases 
attended with profuse sweating, They are generally followed by des- 
quamation of the cuticle of the parts of the body most affected. Su- 
damina were thought by Louis to have a specific character in typhoid 
fever, but it is now generally admitted that they are equally common 
in all febrile diseases attended with sweating. 

Desquamation in fine branny scales may oceur in typhoid fever 
independently of the development of sudamina, It sometimes fol- 
lows tho scarlet rash abovo described whon the erythema has been 
very prononnced or extensive, or it may occur without obvious cause, 
‘The hair often falls out during convalescence and the nails present 
atrophic markings such as are seen in other acute diseases. 


CIRCULATORY SYSTEM. 


The Blood.—The changes in the blood in typhoid fever kav boon 
carefully studied by many observers and their conclasions are in sub- 
stantial agreement. At the beginuing of the fever the red corpuscles 
are generally normal in number, and often at the upper limit of normal 
as the patients are usually young and healthy individuals, Profuse 
sweats or diarrhaa at this period may even cause concentration of 
the blood. Cold baths have a like effect, if the blood is examined just 
after the immersion. During the height of the fever there is gener- 
ally a gradual though slight fall in the number of red cells, which 
hocomes moro marked at the end of the febrile stage and extends into 
the beginning of convalescence. The lowest point is reached about 
the frst week of convalescence, the number then gradually rising to 
normal. Asa rule, the fall in the namber of red corpuscles bears 
direct relation to the severity of the case, but occasionally a grave 
anmmia may follow a mild caso of the disease. Chart No. 5 is from 
an instanco of this kind doscribed by Thayer, in which tho anmmia 
was extreme, although the symptoms at no time were alarming and 
the temperatare reached a normal point on the twentieth day. This 
chart has been referred to by some recent writers as if it represented 
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the ordinary anemia of typhoid fever, 
states that the anemia is generolly slight. 

fatal cases show as a rulo a relatively slight 
illustrated in the following table constructed by! 
Osler’s wards, where careful blood counts were 
fever: 











Ast weok, 8d week, 
counts, 5, 638,000, 10 counts, 4,960,599. 


UL week. 
TJ counts, 3,856,786, 


Tater counts show # gradual increase. 

The hwmoglobin diminishes with the red cells, but 
greater extent and it rises more slowly to the normal s 
the ense above referred to, the percentage of hemoglobin 
at the time the red corpuscles numbered 1,352,000 to the 
limetre. 

The following table shows the average percentage from 
week, in twenty cases in Bellevue Hospital: 


81 week, Mh week. Cth week, 70h weak. 
78.8 51. 66.5 


4th week. 
G counts, 4,038,383, 












Tab Wook, — A week, 
92.5 84.3 E 
In order to show the moderate grado of anwmia that usug 
vails in typhoid fever I lave constructed Chart No. 6, using 

purpose the blood counts given by Thayer, combined with 
obtained in twenty-two cases in Bellevue Hospital. 

‘Tho number of leucocytes in the cubic millimetre is about 
at the beginning of tho fever, bat tends to diminish 
course, reaching the lowest point towards the end of def 
Daring convalescence the number increases again and 
normal in six or seven weeks. ‘These changes are shown in 
lowing table given by Thayer: 


40 woke, 
69, 


















Ant wook, 1 wok, 
1 counts, 6,084. 50 counts, 6,168, 
Ah week. th week, 


28 counts, 5,877. 16 counts, 6,621. 


Thayer adds that these figures are not so low as those 
somo authors, but they show clearly the absence of leucocy 
the tendency towards a slight progressive diminution in 
of lencooytes during tha progress of the . The | 
loncoeytoxis in nneomplicated typhoid fever is the most 
feature, When an inflammatory complication occurs the whi 
are at once markedly increased. Cold baths are also 
decided temporary increase in the number of leucocytes, 








‘The qualitative changes in the leucocytes are of importance. ‘Thq 
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multinuclear elements progressively diminish with a corresponding 
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This condition may 


not be well marked in the first or second weeks, but becomes mor 


increase in the large mononuclear leucocytes. 





According 0 
varieties of loncoeytes are very characteristic 
the blood of typhoid fever from that of mo 
processes with which it is likely to be confo 
these conditions are inflammatory in nature, 
a normal, and usually a considerably increased 
nuclear cells. 
The pulse is accolerated in typhoid fever. The 
varies with the temperature curve, falling in the me 
in the evening. The absolute frequency of the pulse, 
than in most disenses characterized by high temperature, 
rata in eases of moderate severity is from 90 to 110 per 
very rapid pulse indicates, as a rule, that the case is 
prognosis is always doubtful when the rate is persistently 1 
120, The idee ia subjoct to wreat variations in the 








pulse and temperature do not always correspond, and it is n 
uncommon to see a pulse of 100 with a temperature of 104° 
Tn somo cases the pulse may even remain within normal 
throughout the disease, though there may be several degrees 0 
Murchison has reported several cases in which tho pulse was 
mal throughout the fever, rising to normal figures in o 
Liebormeister believes that the comparative slowness of the 
typhoid fever is due to the depressing influence of the 
the other hatid, in some eases of afebrile typhoid, as in o 
under my observation, the pulse may be abnormally frequ 
serve as the chief indication of the toxic condition of the 
other cases of afehrila typhoid the pulse is normal. Tt is 
therefore, that there are other agencies besides the temperature 
influence tho frequeney ef the pulse. The condition of the 
musele is probably a most important factor in this disease 
others in determining the rato as well as the quality of th 
Apart from the general quickening of the pulse, temporary 
erations may occur at avy time from slight causes. This 
cially true towards the end of a severe and protracted case 
pulse and temporature are in a state of unstable equilibrium. 
emotional excitement, tho visit of a friend, a change of 
bed, or a meal of solid , may cause a decided increase of 
pulse rate during soxivalegoence: aren though the attack has: 
only moderate severity, Tho occurrence of a complication, 




















ANALYSIS OF SPECIAL SYMPTOMS. 683, 


intestinal hemorrhage or perforation, usually has a marked quicken- 
ing effect upon the pulse. 

The quality of the pulse varies considerably at different periods 
in typhoid fever. With the onset of the disense the pulso is full and 
strong, at all events in well-nourished individuals. Enzly in the sec- 
ond week there is usually a marked change and the pulse is soft and 
compressible and generally becomes dicrotic. This dicrotism is re- 
garded by many observers as peculiar to typhoid fever. It is not 
limited to this disease, but is also found in other febrile diseases in 
which there is diminished arterial tension. Tt is seldom, however, 
that the phenomenon is so well marked as in typhoid fever, and in 
doubtful cases it is often of service in establishing the diagnosis, 
Trregularity or intermission of tho pulso is rare, but is occasionally 
noted in severe cases, It is a very unfavorable symptom, but recov- 
ery sometimes oceurs, The systolic impulse of the heart usually 
becomes very feeble and often cannot be felt at all, Abt the same 
time, the first sound may become inaudible, while the second sound 
continues to be heard. A soft, blowing murmur at the apex inay 
accompany or take the place of the first sound of the heart. 





Tesrratony Sysrem. 


Tho veapiration in typhoid fever is somewhat quickened, even in 
tho absenco of pulmonary complications. It varies generally, but not 
always, directly with the pulse. The rate in a caso of moderate sever- 
ity is usually from 24 to 28 a minute. Tn severe cases the respiratory 
movements may reach 36 to 40, though there may be only a slight 
bronchitis present, or no pulmonary lesion whatever. ‘The rate is 
always more rapid than normal, even in those cases of afebrile ty- 
phoid in which both pulse and temperatura remain within normal 
limits thronghont the disease. 

Bronchitis, of greater or less severity, is so constantly found in 
typhoid fever that it is to be regarded as a symptom rather than as 
x complication of tho disease. As a rulo, tho physical signs are lim- 
ited to sibilant and sonorons rales heard here and there in the chest, 
and tho patient may not be conscious of any embarrassment of his 
respiratory functions. In other cases the bronchial catarrh aay 
extend into the amaller tubes and harassing cough and perhaps ur- 
gent dyspnea may bo tho most prominent symptoms in the disease. 
Tho frequency of bronchitis seems to vary greatly in different years 
and in different epidemics. Murchison noted it in only twenty-one 
out of one handred cases, but in the experience of American physi- 
cians, some signs of bronchitis are found in all but a small minority 
of cases, 


Dicestive SysTmm, 


Anorexia, more or less complete, is a constant: 
fever, except in very mild cases. Tt is also one of the 
toms, being usually well marked when the patient 
observation. As tho fever declines the appetite returns 
tient clamors for food. Thirst is usually present early 
but becomes less marked as the disease progresses. ‘ 
Nansea and vomiting are not very uncommon at the 1 
tho illness and the patient may be regarded at first as 
a simple “bilious attack,” Murchison noted vomiting in 3 
100 cases, In my own experience it was mentioned in 4 
eases, or in 30.8 per cent. Of the 143 cases, 22 were child 
fifteen years of aga, in whom vomiting is said to ba mora comm 
inadults. In this particular series of cases, however, it was 
quently reported in the children than in the adult cases. G 
vomiting ceases with the progress of the disease, probably be 
the careful aud restricted diot of the patient. Tn rare cases the 
ing is porsistont and may ba difficult to control. Murehison 
yomiting as a favorable symptom when it occurred at the e 
ment of the illness, Later in the disease, however, it may be 
symptom of peritonitis. Pain and tenderness in the epig 
or without vomiting, are often present in the eurly etages, 
ave seldom symptoms of great urgency. 
Tho fongue at the beginning of the attack is moist und ea 
a white, pasty fur, with the exception of the margins and tip y 
are bright red, As tho disease progresses tho coating usually 
pears, and in mild cases the tongne may be clean and moist tl 
ont the illness. Tn severe eases tho tongue becomes dry and 
be covered with a thick brown ernst. Tn other eases it may 
clean but is red, dry, smooth, and glazed in appearance. In 
able cases, especially when protracted, deep transverse fi 
form on the surface of the tongue, All these conditions may b 
modified by ft ention to the tongue from the beg 
disease. A moist tongno is usnally considered a favorable 
but Murchison and other writers have reported fatal cases 
the tongue never became dry and brown, but remained moist 
out the illness v 
The /ips are generally dry and often becomo crackod 
and bleed easily. Tn severe eases, sordes collects on the ti 
for frequent cleansing, The dryness of the lips and tongue 
by the tendency of tho patients to breathe through the mouth. 
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times stomatitis may occur, with the formation of ulcerations upon 
the tongue and the buccal mucous membrane. The gums also may 
become spongy and give rise to hemorrhage, 

Tuympanites is present in most eases of typhoid fever. It is some- 
times observed early in tho disease, but generally not until the second 
week. The gaseous distention is most marked in severe cases, espe~ 
cially those in which there is diarrhos. Murchison noted tympani- 
tes in 79 out of 100 cases, In 17 the distention was extreme and in7 
of these death occurred, whereas of 21 cases in which there was no tym- 
panites, none was fatal, Louis noticed groat meteorism in one-half of 
his fatal cases, but in only 7 of 88 eases which recovered. It is evident, 
therefore, that tympanites is always a serious symptom, while its 
absence is a favorable indication. Thave, however, records of several 
very severe cases in which the symptom was absent thronghout the 
disease, Two of those enses ended fatally, ono after profuse intestinal 
hemorrhage. 

Tenderness ov prossura in the right iline region is a common 
symptom in typhoid fever. If diarrhea is present a sensation of 
gurgling may also be felt by the hand on pressure in the samo region, 
‘The tenderness is a symptom of considerablo diagnostic value, as it 
is in all probability due to ulceration in the intestine and is rarely 
found in other conditions. Tt is, however, often absent in well- 
marked cases of the disease. In former times, much significance was 
attached to the sensation of gurgling in the iliac fossa, particularly 
Ly Chomel, who believed that it is much more common in typhoid 
fever than in ordinary diarrhea. The symptom is due simply to the 
presenca of flnid feces and gas in the bowel, and it ean be fonnd, if 
sought for, in almost every case of severe diarrhees and often even in 
health. Most modern observers, therefore, hold that its presence or 
absence is a matter of little importance. 

Enlargement of the spleen is a most constant feature of typhoid 
fever ns of other aente infections processes. Tt can usually be de- 
tected by palpation, if the case be seen sufliciently early, The most 
favorable time for the demonstration of the splenic enlargement is at 
tho ond of tho first week or during tho first part of the second week, 
as tympanites has not usually developed at that early period, In 
eases free from gaseous distention of the abdomen the spleen may be 
palpable throughout the disease. Some observers depend upon per- 
cussion a4 a means of determining the size of the spleen in typhoid 
fever. In my experience this method of exploration gives less satis- 
factory results than palpation in this disonso, though I am acens- 
tomed to employ both methods in every case. Very moderate tym- 
panites will often mask a splenic tumor, if reliance be placed upon 
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later in the disease when convalescence has apparently begun, Mur- 
chison has seen cases of relapse in which the bowels were constipated 
during the primary attack and loose in the relapse. 

The characteristic stools of typhoid fever are light yellow in color. 
They are usually Jiquid and often resemble pea soup in color and 
consistence, Their reaction is alkaline and the odor yery offensive 
andammoniaeal, Upon standing they separate into an upper cloudy 
liquid layer and a lower layer composed of floceulent yellow masses. 
The:sediment contains crystals of triple phosphate which are of no 
significance, except as evidence of decomposition, The decomposi- 
tion and the yellow color of the stools are probably both the result 
of the diminished secretion of bile by the liver. When the bowels 
are regular or constipated, the stools aro generally of a darker yellow 
and are fully formed or semisolid in consistence, 

Typhoid bacilli are generally present in the stools of typhoid pa- 
tients throughout the febrile stage of the disease. Bacteriologists 
havo long sought for a means of isolating and identifying in pure 
culture the typhoid bacilli from the stools and urine of patients 
suffering from typhoid fever. Various methods have been pro- 
posed, but they have not proved practical or certain in their appli- 
cation, Hiss, however, of the New York Health Department, has 
recently devised a method by which he is able to recover and iden- 
tify the typhoid bacilli within loss than forty-eight hours, from speci- 
ments of fiwces and urine containing them. This method was tested 
on the feces in 19 cases, and in 17, or 89.5 per cent., he succeeded in 
isolating the bacilli, The bacilli were found as early as the sixth 
day and as late as the thirtieth day, and in a case of relapse on the 
forty-seventh day of the disease, The bacilli seem to ba more numer- 
ous in the stools from the tenth or twelfth day of the fever. The 
convale t cases gave uniformly negative results. 
Intestinal hemorrhage is a rather infrequent symptom in typhoid 
fever. Its frequency apparently varies considerably with difforent 
observers and in difforout epidemics under the same observers. Of 
1,564 cases under the care of Murchison copions hemorrhage (over 
six ounces) occurred in only 58, or 3.77 per cent. Striimpell states 
that ba saya, is clinic at Leipsic in the course of several years 45 

in 472 cases, that is, in 9.5 per cent. In one 
rose to18. Liebermeister noted hemor- 
orin7.3 per cent. It is probable 

included slighter forms of hemor- 

\is estimates. On collating the experi- 


















ors that hemorrhage from the bowels 
or in just 6 per cent. 


Tntestinal hemorrhage occurs most often in severe eases. 
natural, therefore, that its frequency should vary in different « 
demics according to the type of the disease. It is, however, some- — 
times observed in mild cases. In nearly one-third of Murchison’s 
cases, 18 ont of 60, the symptoms had been mild up to the occurrence 
of the hemorrhage. Aceording to Liebermeister the bleeding oceurs- 
twice as often in women as in men, in 10 per cent, of the cases in 
the former, and in only 5 per cent. in the latter. It is a very rare 
occurrence in children, the proportion being less than 1 per cent, 
Here again, howover, the experience of some observers differs from 
that of others. Meigs and Pepper speak of hemorrhage a8 compara- 
tively frequent in children, stating that Hillier observed it 4 times 
out of 30 in which the stools were carefully examined. On the 
other hand, in 252 patients under fifteon years of age observed by Tau- 
pin, and Rilliet and Barthez it occurred only once, The frequenay 
of the accident increases with the aye of the child. Of 946 cases col- 
lected by Holt, mainly from hospital reports, hemorrhage occurred 
in 30, or about 3 per cent. ; but the majority of these were in children 
over ten years old. Morse also reports that in 77 children under 
ion yenrs of age there was uo enso of hemorrhage; while in 204 be- 
tween ten and fifteen years it was seen in 9 cases. When we consider 
the milduess of the disease in children, and the slight extent of the 
lesions in the intestine, it would be surprising if hemorrhage were 
not a rare ovent in the typhoid fever of childhood. It is probable, 
howovor, that the bleeding passes unnoticed in some cases because 
of the absence of clinical symptoms calling attention to it 

The hemorrhage occurs most frequently towards the end of the 
second or in the third or fourth week of the disease. Occasion- 
ally bleeding may take place early in the disease, but in such cases 
it is usually slight in amount. Of 59 cases observed by Murchison, 
in which the date was noted, the hemorrhage began during the sec- 
ond week Guostly towards its close) in 8; during the third week in 
28, daring the fourth in 17, during the fifth in 1, during the sixth 
in 3, daring tho seventh in 1, and during the eighth week in I. Tn 
the caser observed hy Liebermeister, the bleeding took place, as a 
mle, at an earlier period. Of 81 cases the hemorrhage oceurred 
daring the first week in 7, during the second week in 33, duri-— 
the third in 19, during the fourth in 14, and in 8 at a later peric 
As alrondy suggested, Liobermeister probably included in his ea 
tho lighter hemorrhages which oceur early in the disease. 

‘The amonnt of blood lost may vary from a mere trace to se¥ 
pints. Tt is usnally fluid and bright red in color, Tf it is neta 
for some time in the bowels it iy passed in clots of a dark-re 
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dark-green color, In some cases the amount is so small and so inti- 
mately mixed with the fecal matter as to be very difficult of reeog- 
nition, In other cases a quart or more may be passed at o2e time. 
Murchison hus seen cases of extensive hemorrhage in which the 
patients haye died within « few hours of its oceurrence before any 
blood has been voided externally. 

The source of the bleeding varies ut the different periods of the 
disease. The early and slighter hemorrhages are usually due to 
rupture of the capillary yessels of the congested mucous membrane 
of the intestine. Sometimes they are due to a general dyscrasia of 
the blood and are then associated with hemorrhages in other parts 
of the body. The bleeding later in the disease generally comes from 
a sinall artery which has been laid open by intestinal ulceration or 
by the separation of a slough from a Peyerian gland. The quantity 
of blood lost in such cases is usually very large. Occasionally, how- 
over, profuse hemorrlinges have occurred so early in the disease that 
intestinal ulceration had probably not taken place. Murchison refers 
to several such cases. Chomel also mentions eases in which blood 
was found in the intestines before ulceration had begun. 

The symptoms of intestinal hemorrhage depend upou the amount 
of blood lost. Tf the quantity is small there may be no effect what- 
ever upon the patient and the bleeding may pass unnoticed until the 
Divod appears in the stools. Tf the amount be considerablo it is 
indicated by on abrupt and decided fall of the temperature, associ- 
ated with an accelerated pulse and with pallor of the face and in- 
creasod prostration, (Chart No, 4.) The lowering of the temperature 
is only temporary; it soon rises to its former height or to a still 
higher level. The more extensive the hemorrhage, the more marked 
the signs of collapse of the patient. There may be syncope or ver- 
tigo with tinnitus aurium, and cold extremities. As a rule, the pa- 
tient recovers from the immediate effects of the bleeding. Occasion- 
ally, howover, as stated above, the ease may terminate fatally within 
afew hours, Trousseau, indeed, has seen death follow in less than 
ono hour after first signs of the hemorrhage. 

Intestinal hemorrhage should always be regarded as a serious 
symptom, though its gravity is not the same in all cases, When it 
is slight and ovcurs early in the disease, it is possible that it may do 
good by relieving intestinal congestion. Such good effect, however, 
is probably only temporary and has no influence upon the general 
result of the case. Aslight bleeding also may be tho precursor of 
others that aro more severe, Occasionally, however, the homorrhage 
ia succeeded by a marked improvement in the general condition of 
the patient. The nervous symptoms abate, delirium subsides, aid 
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enses hus led some observers, particularly Graves 
speak of intestinal hemorrhage as a rather fayor 
Graves simply states that he has seen certain ¢ 
hemorrhage was thought to be productive of marked b 
sean takes much stronger ground. As a result of long 
and study of the question, he is of the opinion that intestin: 
rhage in typhoid fever, instead of being of the gravity that 
assigned to it, is most frequently a symptom of fav 

These views, however, ara opposed by the large majori 

and common experience is against them. Of 60 patients 
Murchison, $2 died; in 11 of the 32 cases the immediate cause. 
was peritonitis; deuth occurred in 14 of the remaining 
three days of the bleeding, and in 8 of the 14 within o 
It is true that Murchison included in his estimates only 
copious hemorrhage, But the mortality reported by other 
is also high, over one-third of the eases terminating fatally. 
(adult) eases that T have collected from various sources, 122, 
per cent., proved fatal. The mortality is about the same in chi 

















deaths. Murchison is of the opinion that profuse hem 
always a formidable symptom. He writes that althengh 

“known mauy putients recover, he has never observed benefi 
the occurrence,” and he has “repeatedly seen patients die 
odly by syncope a few hours after a copious bleeding, who h 
viously done well. Moreover, when the patient survives the 
of the bleeding, there is an unusual risk of his dying of 
The bleeding makes it probable that the ulceration has es 
the yessels beneath the transverse mascular fibres, and such 
tion is not unlikely to go on to perforation.” Trousseau’s 
the significance of intestinal hemorrhage was probably in lax; 
dno to his coneeption of the pathology of the occurrence, 
not believe that the hemorrhage was dependent upon the u 















uded from th p 
liwmatemesis. Tf, then, the loss of blood was not in itself, 
to cause death, he had no fear of evil consequences from 
underlying the hemorrhage. This conception of Tronssean’ 
accepted by others, except, as we have seen, for the slighter 
bleeding, such ns occur ently in the disease, Liebermeister 
at some longth the opinions of Graves and Troussean in an 
to understand how observers of such extensive experience co 
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arrived at conclusions so much at variance with those generally re- 
ceived, Ha is ready to admit that these hemorrhages have not so 
dangerous a significance as was formerly thought, aud is still believed 
by the laity. It is rare, he says, that a patient dies as the direct 
result of the hemorrhage, or during the collapse that immediately 
follows it. Of his one hundred and twenty-seven patients, seventy- 
eight, or by fur the greater number, recovered. The improvement 
of symptoms that sometimes follows a hemorrhage must also be 
taken into account. Liebermeister holds further that the statistical 
evidence of tho gravity of the symptom is not quite 0 conclusive as 
it at first sight appears; for intestinal hemorrhages oceur most fre- 
quently in the severest cases of the disease, in which the mortality 
without hemorrhage would still be the highest. Tn some fatal enses, 
he continues, the hemorrhage is in no way responsible for the result; 
in many others, however, it apparently contributes to the production 
of cardiac paralysis, While, therefore, intestinal hemorrhage must 
be regarded, on the whole, as affecting the prognosis unfavorably, 
yet each individual case is to be jndged on its merits. A slight dis- 
charge of blood, in a case already recognized as grave, adds nothing 
to its gravity, except in so far as it excites the fear of a more copious 
return of the same. ‘This reasoning of Liebermeister seems rather to 
Deg the question. Tf tha hemorrhage, as a general rule, occurs in the 
most severa cases of typhoid fever, it furnishes additional evidence 
of their gravity, It eannot then be considered n favorable symptom 
in such cases, for Liebermeister agrees with Murchison and clinicians 
generally in attributing all considerable homorrhages to tho intesti- 
ual sloughing aud ulceration, The bleeding, in fact, is sometimes 
the first positive symptom that the intestine is deeply involved. 

Tt is sometimes asserted that intestinal hemorrhage has become 
more frequent since the introduction of the cold-bath treatment of 
typhoid fever, It is argued that the anamia of the skin produced 
hy tho cold water must causo a determination of blood to the internal 
organs, including the bowels, and thus favor hemorrhage. Lieber- 
meister’s experience goes to prove that the contrary is the exse, 
nunely, that the hemorrhages have diminished in frequency under 
the cold-water treatment, Of 861 cases under his care before the 
introduction of this mode of treatment in 72, or 8.4 por eent., there 
was homorrhago, whereas of 882 cases treated since the introduction 
of cold baths, hemorrhage ocenrred in only 55, or 6.2 per cent. Never- 
theless, practitioners are agreed that when intestinal hemorrhage does 


oceur it constitutes a contraindication to the use of cold baths, 
Vor, XVL—Al 
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Nervous System. 


The symptoms of derangement of the nervons system 
tho most important a8 well aa the most constant of the 
nomena of typhoid fever. Althongh the specific anatomical 
of thy disease are situated in the intestinal tract, many a ease: 
run its course without a single symptom referable to the 
organs. Instances haye even been reported in whieh the intestinal 
changes have themselves been wanting, although the cases resulted 
fatally, ‘The nervous symptoms, on the other hand, are always pres 
ent, to a greater or less extent, even in the mildest cases. Hence the — 
term “nervous fever” so much employed by the old writers. Tt was 
formerly yenerally believed, and maintained especially by Lieber 
meister, that these sy:nptoms were caused by the prolonged high 

texaporaturo, Under this view it was difficult to explain their pres- 
ones in cases in which the pyrexia is very moderate or even wholly 
absent, and in many of theso cases characterized by a low tempera- 
ture the nervons disturbances are very marked, The bacteriological 
researchos of the last fifteen years, to which we are indebted for a cor 
rect understanding of the etiology of typhoid fever, have also furnished 
us with a clear explanation of the nervous symptoms. Tt is the 
specific infection of the disease, the toxemia, which is the canse of 
tho derangements of function of tho nervous system. Prolonged high 
tompornture may also be a factor in their production, but it is not an 
essential one. In considering tho yarious symptoms of nervous dis- 
tnrbanco T shall tke them as far as possible in the order of their 
ocenrrence in the disease, 
Hlealache ia one of the most constant aa well as one of the earliest 
symptoms of typhoid fever. Murchison noted it in 77 out of 82 
and Louis found it in all but 7 ont of 133 cases. In my own ex- 
porience it ix even tore common, being present in all but 5 ont 
of 113 cases im which its presence or absence was ascertained, 
many cases it is the first symptom of which the patient 
and the one which gives him the most concern during the 
period of the disease, Tt continues through the stage of 
often with increasing intensity, but usually subsid 
development of the fever. This usually referred. 
sometimes affects tho occipital region, or it may 4 
uted over the entire head, with hypermsthesia 
pain is usually described as dull and heavy, by 
sovere and anay ba paroxysmal or nouralgie fi 
is probably as frequent in children as in ndv 
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Dizziness or vertigo is not infrequent during the period of incu- 
bation and even later in the disease. It is recorded in about one- 
tenth of my cases. It is not noted during the height of the 
fever, but sometimes manifests itself again at the beginning of 
convalescence. 

Pains in the back and extremities wre present at the beginning of 
the disease, in almost all cases, The pains are especially severe in 
the thighs and legs. There is also often a general aching of tho 
whole body, with a sensation of extreme weariness, These symptoms 
do not differ, except perhaps in degree of saverity, from those ob- 
served in other acute infectious diseases. Tn some cases the pain is 
localized in the back of the neck. T have seen one striking instance 
of this, in a boy eight years of age, who apparently suffered the most 
intense pain in the region of the cervical vertebrm on tho slightest 
motion of the head. The rachialgia may also be severe in the dor- 
sal region and may bo accompanied with nenralgic pains in the legs. 
At times, the pain is situated in the joints and the case is at first 
mistaken for one of acute articular rheumatism, the “ arthro-typhoid” 
of some writers. 

Wakefulness is a common symptom in typhoid fever from the 
beginning of the disease. The sleep is restless and disturbed by 
dreams, Tha wakefulness is sometimes very distressing and difficult 
to combat. It rarely Jasts more than eight or ten days and is then 
usually succeoded by drowsiness. In exceptional eases the patient 
may remain wakefnl until convalescence is established, 

Somnolence, more or less marked, is rarely absent in typhoid 
fever. Tt usually appears in the course of the second week, Occa- 
sionally, especially in severe cases, it is observed aban earlier period, 
even as carly as the first day. In somo eases, it is limited to a cer- 
tain degree of listlessness or apathy. The somnolance is usually 
slight at first, but increases rapidly as the disease progresses, partic- 
ularly in severe cases. To fatal cases, it usually continues without 
interruption until death takes place. Tu general, its duration varies 
direetly with the intensity of the typhoid infection, It often alter- 
nates with delirium, the patient being restless and delirious at night, 
but heavy and somnolent during the day. The somnolenes may 
r unconsciousness. This was noted by Murchi- 

his one hundred cases, Somnolence is gener- 

and may make its appearance at the 

















present in a majority of cases of typhoid 
of 100 cases.it was absent in only 83. 
this symptom less frequent. Tn my 
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own experience fully one-half of the patients passed 

without any delirium whatever. Probably the 

to which most of them were subjected helped to keep 

ulties unimpaired. ‘The frequency and severity of the é 

with the intensity of the infection, though its absence 

ways indicate a favorable termination of the disease. OF 
son's 33 cases in which there was no delirium, death ocourre 
Whereas of the other 67 cases, 18 were fatal. 

The deliriam usually makes its appearance in the corsa of the 
second week, but sometimes not until the end of the third week, or 
oven later, during the period of convalescence. In rare cases it occurs” 
much enrlicr. Louis observed it twice on the first day of the disease 
Other writers have described cases in which active delirium was the 
earliest symptom noted. Murchison was consulted in three eases in 
which the disesse was at first regarded as acute mania. Tn a ease 
reported by Motet the patient had been taken to an insane asylam 
before the real nature of the illness was discovered. The pyrexis 
aud its attending symptoms should put us on our guard in sack 
eases, 

‘Tho delirium varies in typo and severity in different cases. Whee 
it appoars at the ouset of the disease, it is violent and maniacal in 
character, and may lead to errors in dingnosis, a3 in the cases re 
ferred to above, Usually, however, tho delirium comes on mor 
gradually, and generally appears first at night, It may be limited 
the beginning to a slight confusion of thought or incoherence of 
speech and may be absent altogether during the day. Tn mild eases 
it often does not go heyond this stage. In severe cases, it Inerenses 
with tho other symptoms and may develop into a state of wild excite 
ment. Tho patient somotimes breaks ont into paroxysms of shouting 
and seroaming and is with difienlty restrained in bed. If not com 
stuntly watched, ho may throw himself out of the window, The | 
moro active and noisy the delirium the greater the danger, according 
to Mureliison, Of oighteen eases in which he noted active delirium, 
nine ended fatal i 
tremens, espe ini ls who have been intemperate, More 
frequently thes leliriutm is of a low, muttering form—the typhomania 
of the older w . The various forms of delirium may be prose * 
tho same patient. The active, noisy varicty is especially apt te 
into typhomania a8 the prostration of the patient increases, 
quiet form of delirium may pass on into a state of unconseior: 
a very unfavorable tom. Tn only twenty-two of Mure 
cases was there at any time complete unconsciousness—in ele 
theso cases death oceurred. As already stated, the delirium 
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cially apt to occur at night, and it is often entirely absent during the 
day, even in severe cases, The delusions from which the patients 
suffer aro generally connected with somo event in their past life. 

Delirium is less frequent in children than in adults, occurring in 
abont one-third of the cases. It is usually mild and transient in 
character. The active form of delirium is rarely seen in children. 

Prostration.—There is always more or less museular prostration 
in typhoid fover. It is often slight in the beginning, but usually 
incronses as the disease progresses. According to Murchison a large 
proportion of patients (forty-four out of one hundred of his euxes) 
are able to sit up in bed and to get up to stool throughout the attack, 
Occasionally, in mild cases, patients are not confined to bed at all 
during the disease. Even in fatal cases there is sometimes but little 
prostration, Asa rule, however, patients take to their bed early in 
the second week, and by the third week muscular prostration is 
marked and in severe cases the patient lies helpless upon his back 
unable even to turn from side to side. When the prostration is pro- 
found, there may be paralysis of tho sphincters so that tho urine and 
feces are passed involuntarily, Occasionally there is retention of 
urine from paralysis of the bladder, There may ha inability to pro- 
trade the tongue and also dysphagia. 

Tremor.—Tremor is a coustant symptom of the disease, even in 
tho mildest cases. It is usually first noticeable in the tongue, when 
it is protruded for examination. The tremor is at first fine in char- 
acter and may easily eseape observation, but it becomes conrser and 
amore evident with the increasing weakness of the patient. Tn severe 
cases the lips are tremulous, especially when tho patient speaks, 
The hands also tremble when moved, and even whon resting quietly 
upon the bed in eases of long duration, Tremor is observed in per- 
sons Who are not addicted to the use of aleoholie liquors, but is natu- 
rally most marked in those who hava been intemperate. Excessive 
tremor, not accompanied by other severe nervous symptoms, c 
ative of deep ulceration of Peyer's patches, according to the expr 
eneo of Murchison. Spasmodie twitching of the tendons of the wrist 
—subsulive tendinum—is observed only in severe eases and is a very 
unfavorable symptom. Thera are certain automatic movements which 
indicate a still more profound disturbance of tho nervous system. 
‘These are a constant picking at the bedelothes or at the lips or 
nose—carphology—or an aimless motion of the hands through the 
air. Protracted hiccough is sometimes observed late in severe cases 
and is aways of grave significance. 

Maseular tremor is not frequent in children, Subsultus is occa- 
sionally observed, and also carphology, but both of these symptoms 
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are extremely rare, even in severe cases, 
diseases of children. 

Muscular Spasm.—Spasmodie contraction of 
muscles is occasionally observed, even $n xnildl oul 
cially frequent at the very beginning of the disease. 
tho extremities aro said to be moat frequently affected, but 
trunk and neck may also be involved. In one case of 
earliest symptom was a most obstinate and painfal 
persisted for some ten days. Sometimes there is sp 









may also be strabismus, or trismus, or spasm of the glottis, 
chison and other writers havo recorded cases in which the 
so rigidly retracted that both deglutition and 

dored, though most of the patients ultimately recovered. 

Muscular rigidity is not often observed in children, but when it 
does oceur it is a very grave symptom. Rilliet and Barthez ob 
served it in five out of one hundred and aeven cases, and all five 
tormfnatod fatally. 














OnoAxs or Spectn SENSE. 


Organs of Vision.Tho oyes in typhoid fever present nothing 
characteristic of tho disease, except that the pupil is usually dilated, 
thus contrasting with the contracted pupil of typhus. ‘The dilatation 
of the pupil is eaused by partial paralysis of the sphineter mnselo of 
There is also partial loss of accommodation from paresis 
of the cilinry muscle, ‘These symptoms are due, according to Bull, 
to tho goneral asthenio condition of the patient rather than to any 
losion in tho ciliary body or iris. Both oceur during the height 
tho fovor ns well as during tho period of convalescence. The eyes 
in expression. There is sometimes: 

of vision, which is increased by sitting up. In addition to 
nus, which has already been montioned, there is sometimes 
Jurity of the pupils, This latter symptom was observed by 
son in six enses and would seem to indicate soma 
Tu two of Mure! 's cases, however, a_ 

, und in neither ease was any cerebral lesi 
to necount for tho state of tho pupils. Tn eases in wh 
found stupor and complete unconseiousnoss, the pup 
tracted, aud Murchison has known them under suc 
bo ns contracted as in typhus. Some observer 
have described cases in which the eyelids were 
from intolerance of light. Louis has never 
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Organs of Hearing —Ringing or buzzing noises in the ears are 
present in many cases in the early stage of the disease, They are 
said to be more marked and persistent in severe than in mild cases, 
Deafness is a yory common symptom and may affect both ears or be 
limited to one, It usually comes on towards the end of the second 
week. When both ears are affected, the deafness is probably due to 
the blunted perceptions of the patient, or to catarrh of the Eustachian 
tubes, and is without especial significance. ‘The patients <lmost uni- 
formly recover and thoir hearing is unimpaired. Deafness of ono car 
isof more serious import, as it may be due to suppurative otitis 
which may extend to the meninges of the brain. 

Hypervsthesia of the skin is not a frequent symptom. Murchison 
noted it in about five per cont, of the patients under his care. He 
did not consider it of great importance, It is most common in 
women and ehildren and may occur early in the disease or not until _ 
convalescence. The abdomen and lower extremities are most fre- 
quently afected. Th some cases the skin is so sensitive thab the 
slightest touch causes the most exquisite pain. In ono caso under 
my care it was almost impossible to tuke the pulse of the patient 
without causing her to wince or oven to ery out, In this ease there 
was multiple neuritis affecting both hands and feet. According to 
Murehison, tenderness over the spines of the cervical or dorsal yer- 
tebrio is usually present. The abdominal tenderness due to cuta- 
neous hypermsthesia must be carefully distinguished from that duo 
to poritonitis. 

Anwsthesia of the skin is occasionally observed. Rilliet and Bar- 
thez regard it as a grave symptom when it oceurs in children. 

The serise of taste is frequently much impaired, This is due partly 
to the blunted perception of taste and partly to the thiek covering of 
the tongne and fauces, 

Epistaxis is a common symptom, occurring in from one-fourth to 
one-half of the cases. Tt is 80 frequent in the experience of some ob- 
servers that they regard it as of considerable diagnostic value. It usu- 
ally occurs early in the disease, during the period of invasion, but it 

at Bago. The amount of blood lost may vary from 

pints. Unless the hemorrhage is profuse it 
upon the course of tha disaase. Pep- 
rent temporary relief lo severe head- 
epistaxis in the early stages of tho 

se bleeding may be the immediate 







recorded several instances of doath 








‘The urine in typhoid fover presents the ge 


week or ten days the quantity is greatly nish 
high, the reaction is strongly acid, and the specific 
increased above the normal; in other words, we have 
urine of fever, The daily quantity may fall to 
one-sixth of the normal amount for twenty-four h 
considerably in different eases, depending upon the 
fever, the amount of fluid taken, the amount exereted, and. the 
ence or absence of diarrhea. As the disease progresses the 
usually increases and generally reaches the normal standay 
third or fourth week, even though fever be still 

eases the diminution persists until convalescence, When 
cence is established the quantity is uniformly increased : 
becomes inuch greater than normal. 

The strong acidity of the urine in the beginning is due to 
centration, not to an increased excretion of acid. In fact, 
ments of Parkes have shown that the amount of acid is act 
than in health, As the disease progresses, the urine loses 
character and may even become alkaline. a 

The specific pravity is rarely below 1.020 in the early sta 
is usvally much above these figures. I have known it to 
as 1,040 in one instance. With the increase in the quantit 
urine the specific gravity falls and may ba as low as 1.005 
valescence.  Hawelson reports that in fifty cases in the Jc 
kins Hospital the average specific gravity in the different 
as follows: 1.024 in the first, 1.022 in the second, 1.018 in 4] 
1,019 in tho fourth, 1.014 in tho fifth, 1.016 in the sixth, and 
the seventh week. Those eases were all treated with cold b; 

The daily excretion of urea is usually much increased, 
during the first week. In one instance A. Vogel found th 
to be 1,200 gr. in twenty-four hours. After the first week, 
tity decreases, but remains above the normal as long as ther 
As a rule, there is a close corraspondence between the 
and the exeretion of urea; the higher the temperature 
the amount of urea. Tho occurrence of inflammatory ¢ 
such as acute pleurisy, may reduce the amount of urea, 
point below normal, It is not, however, influenced by the 
henca, observes Murehison, the intestines cannot be x 
channel for the elimination of urea in typhoid fever. 
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cence, the quantity is often much below the normal. Some writers 
hold that the amount of urea is diminished in the early stages of the 
disease, even when no complications are present. Hewetson’s obser- 
vations seem to favor this view, the amount in his cases ranging from 
228 to 400 gr. a day. 

Urie acid is always increased early in the disease and may be 
three or four times the amount excreted in health. According to 
Zimmermann, the quantity increases up to the fourteenth day, and 
then diminishes. During convalescence, the amount falls below tho 
normal. Deposits of lithates and urates may occur at any time dur- 
ing the course of the diseasa, but they hava no significance. 

The chlorides are greatly diminished in typhoid fever, aud may 
even disappear altogether. This diminution may be partly due to 
the lack of chlorides in the food, and partly to the largo amount of 
the salt carried away with the stools. Parkes, however, has reported 
a ease in which the quantity was diminished, although the patient 
was on ordinary diet, and had neither diarrhaaw nor pueumonia. 
Murchison concludes, therefore, that there is an absolute retention 
of chlorides in the system in typhoid fover. During convalescence 
they aro again excreted as in health, 

Albumin is not infrequently found in the urine in typhoid fever, 
Tt is present at some time in the course of the disease in from one- 
fourth to three-fourths of all cases. Out of 141 of my own cases, 
in which the urinary analysis was made, albumin was found in 69, 
H. P. Loomis found albumin prosent in 17 out of 54 cases in his 
wards in the New York Hospital. In cases casts were present with- 
out alburain, and in 7 cases both albumin and casts were found. 
Osler reports a much higher percentage of albumin in his service in 
the Johns Hopkins Hospital, During the six years from 188) to 1895, 
889 cases of typhoid fover wero treated in tho hospital and albumi- 
nuria was noted in 303, or 78 per cent. The amount of albumin was 
usually small, in the majority only a distinet traca with the usual testa. 
Albumin geuerally appears in the course of the second week, though 
sometimes as carly as the first week of tho disease. The albumi- 
nuria is usually of short duration and the quantity of albumin small. 
Cases in which the albuminuria is persistent or the amount of albu- 
min considerable are usually severe and of doubtfal prognosis. 
Many such eases, however, end in recovery, aud the albuminuria dis- 
appears entirely, Of the 19 cases in which albumin or casts were 
found by Loomis, 13 were severe and 6 mild. In 6 cases the albumin 
did not disappear after convalesence. In only 1 of the 6 cases was 
albuminuria present befora the onset of the typhoid fever. 

Casts ave often present in the urine in typhoid fever, They are 








ence cnn 


ANALYSIS OF SPECIAL SYMPTOMS, 651 


Typhoid bacilli ave present in the urine in a large proportion of 
cases, but as a rule only when it contains albumin, They are found 
not only during the febrile period but also during convalescence, In 
many cases they are present in great numbers in the urine at the time 
of discharge of the patients from the hospital (Mark Richardson). 
On combining tho results obtainod by varions investigators it appears: 
that bacilli were found in about thirty per cent. of all urines exam- 
ined; this percentage rises to forty in cases coutaining albumin in 
any amount (1 gm, or more to the litre). In one case they were 
found as early as the third day of tho disease. Petruschky states 
that the bacilli may be absent during the fever and at tho beginning 
of convalescence and then appear later, As a rulo they disappear 
from the urine at the same time as the albumin. 

The Diaxo Reaction of the Urine.—Tu 1882 Ehrlich described a test 
which he believed to be of diagnostic value in doubtful cases. The 
test depends upon a peculiar color developed in the urine and foam 
by the action of diazo-benzene-sulphonie acid in the presence of an 
excess of ammonia. For performing the test the follawing solutions 
are employed: Solution A; Hydrochloric acid, 50 ¢.c.; distilled 
water, 1,000 c.c.; sulphanilic acid to saturation, This solution must 
be thoroughly saturated, allowed to stand some days before being 
used, and shaken up from time to time. Solution B: 0,5 per cent. 
solution of sodium nitrite in distilled water. This solution should 
be kept in a cool place and in a dark bottle and renewed every 
week. Solution O (test solution, to be freshly made for each day’s 
testing): 40 c.c. of solution A and 1 ¢.¢, of solution B. Tho hydro- 
chloric acid acting upon the sodium nitrite liberates Litrous acid in 
a nascent state, which in time, by combining with the sulphanilic, 
produces the diazo-benzene-sulphonic acid. The test is performed 
as follows: Equal parts of solution C and of the suspected urine are 
thoroughly shaken together in a test tube and 2 ¢.c, of strong ammo- 
nia ave then allowed to flow gently down upon the surface. If the 
reaction is present, a cherry-red or deep garnet band will appear at 
the junction of the ammonia with the mixture. Upon shaking the 
tube after the addition of the ammonia, a pink tinge is imparted to 
the foam and the entire fnid becomes of a uniform red color, After 
standing for some hours a characteristic olive-greon precipitate forms 
inthe test tube, If the reaction is not present, the color of the con- 
tact band may be yellow or orange or brown, but without any tinge 
of red whatever, The foam is usually yellow, The following rules 
are important: (1) The urine must be fresh and filtered; (2) the 
urine must be acid; (3) tho teat solution C is to be froshly prepared 
each day and accurately measured; (4) the sodium nitrite solution 
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the reaction in the urine during convalescence nearly always indicates 
arelapse. It thus appears that the diazo reaction is of great impor- 
tance, not only from a diagnostic, but also from a prognostic stand- 
point, in both typhoid fever and pulmonary tuberculosis. 


Complications and Sequelee, 
‘Respiratory SysTEM. 


Laryngitis is an occasional complication of typhoid fever. Tt 
appears in various forms. There may be a simple catarrhal inflam- 
mation of the larynx, attended with cough and hoarseness or perhaps 
even loss of voice, Or the process may go on to ulceration, involving 
either the epiglottis or the walls of the larynx itself. If the epiglottis 
alone is affected, the consequences ara not usually serious, though 
there may be some pain and difficulty in swallowing. The ulcers are 
superficial and heal readily. When the larynx is involved, the ulcers 
are situated on the posterior wall and may extend to the vocal cords. 
Extensive ulceration may be present without causing marked symp- 
toms. Sometimes there is aphonia or dysphagia or tenderness on 
pressure over the larynx and the cough is laryngeal in character. 
Occasionally the inflammatory process extends to the perichondrium, 
causing porichondritis and even nocrosis of the cartilages of the larynx, 
Ulceration of the larynx is extremely rare in this country. It is 
always @ serious complication. Apart from its destructive action 
upon the structures of the larynx, it is always liable to excite acute 
cedema of the glottis, necessitating intubation or tracheotomy, or 
causing death by asphyxia, CEdoma of the glottis, apart from laryn- 
geal ulceration, is very rare, but it is oceasionally met with. Mur- 
chison has known it to oveur in conjunction with erysipelas of the 
head and fice, and other observers have also reported cases of this 
kind. Pseudomembranons (diphtheritic) inflammation of the throat, 
occurring a8 & complication of typhoid fover, will bo referred to in 
a later section. 

Bronchitis is of such frequent occurrence in ty phoid fever that, as 
alrendy stated, it should be considered rather as a symptom (see page 
633) than as a complication. When it affects the smaller bronchi it 
often causes bronchopneumonia or collapse of the lobules of the lungs. 
The bronchopneumonia may terminate in multiple abscesses or in 
gangrene, 

Acute lobar pneumonia is a not infrequent complication of typhoid 
fever, occurring in perhaps ten per cent. of all cases. It may occur 
at any period of the disease, but is most common during the second 
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may-be entirely absorbed and leaye no trace. If the emboli are very 
large and lodge in the primary divisions of the pulmonary artery, 
death may be immediate. Should the embolus take origin, us is 
oceasionally the case, from a bedsore or other purulent collection in 
the body, circumscribed pulmonary gangrene may be the result, 

Pleurisy with effusion is an occasional complication of typhoid 
fever. Liebermeister noted it in 64 ont of 1,743 cases in the hospi- 
tal at Basle, Of the 64 cases, 21 resulted fatally. Liebermeister, 
however, does not believe that this great mortality represents the trae 
influence of the complication on the death rate, as every case of pleu- 
risy, however slight, was counted in the reports of the post-mortems, 
whereas among those who recovered there is no doubt that many 
cases of plourisy, with little or no effusion, were overlooked. Pleu- 
risy apparently seldom occura alone; in all but seven of Liebor- 
meister’s fatal cases if was dependent on some affection of the lungs, 
such as pneumonia, gangrene, or hemorrhagic infarction. In some 
instances pleurisy was evidently the cause of death; thus in ove 
woman, whose illness had run a mild course, the pleurisy which 
supervened terminated in empyema, which perforated the lung and 
caused preumothorax, Tho termination of plenrisy in empyema 
appears to be not uncommon, Murchison described three cases of 
the kind, all of which ended in recovery, though one of the patients 
died a year later of phthisis. 

Typostatic: congestion of the lungs takes placa in a considerable 
proportion of cases of typhoid fever. Tt develops most frequently 
during the second and third weeks of the disease, It is always a 
serious complication, It is directly duo to weakness of the heart, 
and is therefore most apt to occur in severe and adynamic cases, It 
is nanally accompanied by more or less bronchial catarrh. As the 
prostration of the patient increases, passive congestion gradually takes 
place in the dependent portions of the lungs. The tendency to venous 
stusis is promoted by the long-continued recumbent position of the 
patient. The focble respiration and imperfect expansion of the lungs 
also favor the effusion of serum into the pulmonary tissue. In some 
cases of hypostatic congestion, the air is completely driven out of the 
most dependent parts of the lungs and we have the condition known as 
aplenization of the lung. 

The symptoms of hypostatie congestion are accelerated and la- 
bored respiration, wenk and quickened pulse, cyanosis of the face, 
and cold extremiti There may be little or no cough or expectora- 
tion, the patient being too feeble or too somnolent to make the effort 
to clear the bronchi, The earliest evidence of hypostatic congestion 
is to be obtained by physical examination of the chest, which nes 
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ing ulcer of the larynx throagh which air escapes into the tissues of 
the neck. Sometimes, according to Murchison, emphysema is caused 
by the ulceration of a small bronchial abscess or gangrenous cavity 
in the lung. Pneumothorax may also be induced in this way, accord- 
ing to the same writer. 


CmoviaTory SysTEM. 


Pericarditis is an extromely rare complication of typhoid fever. 
Occasionally, on post-mortem examination, evidences of recent peri- 
carditis are fonnd, although there may have been no clinical signs of 
the condition during life. Liebermeister holds that the cardiac lesion 
in these cases is simply an accidental complication and is no part of 
the typhoid infection, He, however, had the fortune to observe in 
one year four eases of pericarditis following typhoid fever, all of which 
terminated in recovery. 

Endocarditis is also an infrequent complication in typhoid fever. 
There seems to be but little tendency to disease of the valves of the 
heart, A few instances of the malignant form of endocarditis have 
beon reported by Liebermeister, Pepper, and others. The mitral 
and aortic valves ara most frequently affected, but vegetations have 
also been found upon the tricuspid, Tn Liebermeister’s case, the 
aortic valves were the seat of the endocardial inflammation, and there 
wore, as a result, hemorrhagic infarctions in the kidneys and spleen, 
and double pneumonia, of which the patient died. In this ease the 
endocarditis first developed during convalescence. It is rare that 
endocarditis, especially the simple form, ean ba dingnostiented with 
certainty during the course of the fever. Cardine murmurs, when 
noted in typhoid fever, by no means indicate endocardial inflamma- 
tion, They aro generally dua either to simple dilatation of the cavi- 
ties of the heart or to degeneration of the myocardium, to be presently 
deseribed. 

Myocarditis is of frequent occurrence in typhoid fever, particularly 
in severe cases. Even in the milder eases it is probable that some 
eardine degeneration is present. The lesion of the heart muscle does 
not differ from that found in other acute infectious diseases. It is 
probably an aeute degeneration rather than an inflammation of the 
muscular tissue, though the term myocarditis is usually employed to 
describe the process, 

The symptoms of myocardial degeneration deo not appear, a3 a 
rule, until the disease is well advanced. During the first week the 
pulse is accelerated and often dicrotic, but the heart's action is usu- 
ally strong and the valvular sounds are clear and distinct. In the 
second week in severe cases, or in the third week in those of milder 
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large majority of cases the left leg alone is involved. Of 41 cases 
collected by Liebermeister and Murchison, the obstruction was con- 
fined to the loft log in 30 cases, to tho right log in 7, and in 4 cases 
both legs were affected. In a later series of cases collected by Keen, 
the left side was involved in 69, the right side in 23, and in 7 cases the 
obstruction was bilateral. The frequency of the thrombosis on the 
left side is explained by the fact that the right common iliac artery 
crosses (and compresses slightly) tho left common iliac vein, thus 
favoring coagulation in the veins of the left leg. 

Venous thrombosis in typhoid fever protracts the period of con- 
yalescence, but usually terminates ultimately in recovery. Of seven- 
teen patients observed by Murchison, three died, but in cach of the 
three cases death was caused by some other complication, There is, 
however, always danger that a portion of the thrombus may become 
detached and produce embolism of the pulmonary artery, as in a fatal 
case reported by Liebermeister. Fortunately, this accident is of 
extreme rarity. Moist gangrene with fatal issue is also a possible 
result of the venous obstruction. A few cases of the kind have been 
recorded. Generally, recovery from the fever is accompanied by 
complete restoration of the circulation in the affected vein. In excep- 
tional instances, as in thrombosis in other diseases, the circulation 
may remain permanently impaired, I have observed one such case, 
that of a strong, vigorous man who had typhoid fever twenty years 
ago, The attack was severe and complicated with thrombosis of the 
left femoral vein, and convalescence was long delayed. Since recovery 
from the fever the general health of the man has been excellent and 
he has led a life of great physical activity. The tissues of the leg, 
how are enormously thickened and from time to time ho suffers 
considerable pain and discomfort. 

Arterial thrombosis and embolism are oecasional complications of 
typhoid fever, Thi ur most frequently during the second or 
third week, during the period of greatest cardiac weakness. Arterial 
thrombosis is the result of an obliterating endarteritis, involving all 
the coats of the vessel, with formation of a thrombus. The endar- 
teritis is considered to be due to the specific typhoid infection, Em- 
bolisin of the arteries, on the other hand, is simply the result of fray- 
mentation and detachment of clots formed in a weakened and dilated 
heart. Huyem und Keen believe that the arterial obstruction is more 
often due to embolism than to thrombosis, If the obliteration of the 
vessel is complete aud permanent it is followed by dry gangrene of 
the parts supplied by the artery. 

Canqrene is & very serious complication of typhoid fever. Fortu- 
nately it is very rare, and many observers of large clinical and Pathol 
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per cent., were affected, The trank was most frequently the saat of 
the disease, and the dependent parts were not more often involved 
than were the anterior parts of the body. The face and neck, the 
gluteal region, then the genitals and the legs was the order of fre- 
queney of the occurrence of the disease. In only one case were the 
toes affected, and here the process extended and resulted in the loss 
of the foot. * 

The patients who had yangrene showed marked ciieulatory 
changes, varying from weakened heart sounds to well-marked arterial 
selerosis and phlebitis. It usually developed during the later stages 
of the disease, when the fever had considerably abated. The rapid- 
ity of its development was a marked feature, the skin in some in- 
stances seeming to melt while the patient was being examined. 
Equally marked was the speedy healing of the necrotic areas and the 
entire absenco of any scarring or deformity. 

Stahl was unable to find any especial exciting cause for this un- 
usual manifestation of the disease. The soldiers affected did not. all 
come from the same camp. Nor was the affection confined to pa- 
tients in one ward or one floor of the hospital, nor to those under the 
care of nny set of nurses. 

Hemorrhage may take place from various parts of the body in 
typhoid fever. Epistaxis and intestinal hemorrhage have alrendy 
been described among the symptoms of the disease. Hemorrhage 
from the stomach is an occasional occurrence, Osler reports three 
eases, two of which ended in recovery. 


Nervous Sysrem, 


Acute meningitis is a rather rare complication of typhoid fever. 
The eorcbral symptoms which arc so commonly present are appar- 
ontly dependent upon the toxemia of the disease. At ull events, evi- 
donce of inflammation of the meninges is very seldom found post mor- 
tem, even in cases which have been characterized by marked delirium 
and other symptoms of disturbance of the central nervous system, 
Influenced by the observations and opinions of Murchison and the 
wally believed that when meningitis does 
a isease of the middle ear or to 

opinion that menin- 





cant, tbe only obe which las cous! 
Tho caso was that of « man who on t 
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case they were due to intestinal irritation, in the second to the 
passage of a portion of thrombus to tho heart (?), Both patienta 
recovered. 

Tn children convulsions are also infrequent, but seem of graver 
significance. Of five cases recorded by Barthes, four were fatal. 
Sometimes the disease is ushered in with convulsions, but this is 
yery rare. Holt has scen one case, Osler also refers to the caso of 
a child of ten years who was admitted in coma, following a convul- 
sion after a full meal. This was the starting-point of a severe attack 
of typhoid, Murchison quotes West as stating that convulsions fol- 
lowed by coma constitute a not uncommon mode of fatal termination 
in children. 

Various forms of paralysis ara met with during or after typhoid 
fever. They are sometimes due to a central lesion in the brain or 
spinal cord, but. in the greater number of onses they are the result.of 
a lesion affecting the peripheral nerves, a degenerative neuritis, 

Hemiplegia of cerebral origin is a rare complication of typhoid 
fever, It is usually due to arterial thrombosis, leas frequently to 
embolism. Tn very rara cases thera is hemorrhage. Thrombosis of 
the cerebral veins may alao he # cause of the hemiplegia, Of the 
reported cases, the majority occurred during the height of the fever. 
Oslor describes 2 cases, in 1 of which the paralysis was preceded 
by convulsions. Of 17 cases collected by Hawkins and referred to 
by Osler, only 2 died, and in both of these a thrombus was present 
in the middle cerebral artery. Tn recent cases the prognosis is 
fairly good. In 14 of Hawkins’ cases in which the result is given 
there were 9 complete recoveries. 

Aphosia vaually accompanies hemiplegia when the right side is 
affected. In twelve of Hawkins” cases the right side was paralyzed 
and aphasia was present in all. Aphasis, usually of a temporary 
character, is sometimes observed independently of any other paraly- 
sis. This is particularly the case in children. Morse has collected 
twenty cases of aphasia in childron, in two of which it was duo to 
embolism; in the others it was apparently not due to any organic 
losion. In two-thirds of the enses it eam on during convalescence, 
and in nearly all complete recovery took place in a few weeks. 
Gowers emphasizes the distinction between this post-typhoid loss of 
speech and real aphasia, There is no disorder of speech or partial 
logs, such a8 occurs in cases of organic disease of the brain; there 
ia generally complete speechlessness. The patient can understand 
perfectly what is said and may be able to express himself by sigus or 
even to write. In one case under Gowers’ observation the condition 
developed gradually through disuso of the lips, which were dry and | 
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affected, and when the wasting is extensive and long-continued, there 
may be contractures due to overaction of the opposing muscles. 

In rare instances the nerves of other portions of the body appear 
to have been affected as a result of the typhoid infection. Thus Gub- 
ler and George Ross each report a case in which paralysis of the 
palate was observed at the end of a mild attack of typhoid. In one of 
the two cases there was also paralysis of accommodation. C. Alex- 
ander also deseribes a case from the Breslau clinie in which, in ad- 
dition to almost complete paruplegia, there was paresis of the left 
vocal cord, which, however, quickly passed away. In no one of 
these three cases was there any reason to suspect the presence of 
diphtheria. Paralysis of other cranial nerves hag also been noted in 
a few instances, 

Osler in this country and Handford in England have described 
an interesting condition following typhoid fever to which they have 
given the name of fender foes. The tips and pads of the toes become 
extremely sensitive so that the slightest touch causes pain. Sonietimes 
the tenderness of the feet is so great that they have to ba protected 
from the pressure of the bedelothes by a cradle. ‘The pain occasion- 
ally extends to the pad of the sole of the foot, never to the dorsum, 
Tn one of Handford’s cases the arms were also affected. There is 
never any redness or swelling, but in a few cases there is sweating 
confined to the feet and toes. Osler considers the condition to be due 
probably to a local neuritis, though there is no muscular wasting nor 
any definite loss of sensation, Osler had never seen a case of tender 
toes before the introduction of the Brand method of treatment into 
his wards in July, 1890. Since then he had observed twenty or more 
enses, all of which had been bathed. He was therefore inclined to 
regard the condition as an effeet of the cold water. Handford's 
cases, however, had not been treated by the Brand method. The 
etiology of the affection is very obscure, Treatment had but little 
effect in relieving the pain, but all the patients recovered ultimately. 

Multiple neuritis in typhoid fever may affect the legs alone, or 
both arms and legs may be involved, The condition is much more 
severe than local neuritis, though recovery appears to be the rule. 
Of four patients observed by Osler three recovered completely, and 
one made great improvement. ‘The recovery, however, was vory slow 
and gradual, in one case more or less paralysis persisting for 1 year. 
The fever in all four eases had been severe. 

Muscular tremor, which has been referred to as a common symp- 
tom during the fever, may continue during convalescence. Accord- 
ing to Gowers it has been known to persist and to be followed by the 
symptoms of disseminated sclerosis. a 
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tary neurotic taint. Post-typhoid insanity is now generally regarded 
as due to nutritional disturbance, the result of nervous exhaustion 
and of insufficient food during the course of the fever. Wilson sug- 
gests tho analogy to some forms of mania following starvation. Re- 
covery is the rule, especially in cases of mania. According to Mur- 
chison, the other forms of mental derangement may last for months, 
bat he had known of no instance in which they had been permanent. 
The memory, however, sometimes remains more or less impaired. 


Orcans ov SPECIAL SENSE. 


Acute otitis media is a rather frequent complication of typhoid 
fever. Tt appears to be more common among hospital cases than in 
private practice, Hengst’s statistics are the most recent and conclu- 
sive on this subject. Hoe addressed a circular letter of inquiry to a 
large number of physicians, and received enough zeplies to give him 
an agyregate of 1,228 cases of fever. Out of this number thera were 
28 cases of neute olifix media purulenta reported, an average of 2.28 
per cent, Six hundred and fifty-three were hospital cases, with 17 
cases of otitis, an average of 2.6 per cont. Five hundred and sev- 
enty-five wore cases from private practice, with 11 cases of otitis, an 
average of 1.9 per cent, It is probable that the percentage would be 
higher in private practice if all cases were carefully recorded. The 
complication usually develops from the end of the second to the 
fourth week, when the patient is in a condition of prostration and 
the mouth and nasopharynx are filled with eatarrhal secretions, 
which the patient is too wenk to expel. In Hengst's opinion, the 
usual mode of invasion of the middle ear is by extension of the eatar- 
thal inflammation from the nasopharynx through the Eustachian 
tube, though it is possible that occasionally the process is caused by 
cold draughts of air on tho side of tho head, or by tho entrance of 
cold water into the ear when the patient is being bathed, Purulent 
otitis media is probably always of microbic origin. Many varieties 
of bacteria have been found, either alone or in association. The 
pyogenic streptococcus and staphylococcus are the most common, but 
the diploeoceus of pneumonia, the bacillus of Friedlinder, and the 
bacillus of Eberth are also sometimes present. Mastoiditis devel- 
oped in but 1 of Hengst's 28 cases, a case under his own observation, 
which was promptly relieved by an early and free Wilde's incision, 
All the cases terminated in recovery, no chronic aural discharge or 
impaired hoaring resulting. Koon has collected 31 cases of otitis 
complicating typhoid fever, making a total of 59 when added to those 
of Hengst. Although this complication is most frequent in severe 
and protracted cases, yet not a single death is recorded among the 59, 
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loss of blood, without there being any retinal hemorrhage. Should 
these patients recover, the blindness is usually permanent through 
atrophy of the optic nerve. 

Optic neuritis may complicate typhoid fever even when meningitis 
is not present, It may bo single or double, It may subside, leaving 
2 moderata or slight impairment of vision, but is more apt to end in 
atrophy of the optie nerve, 

Puralyses of the external ocular muscles are not infrequent during 
convalescence. They have been attributed to a chronic nephritis, 
but are more probably due to a neuritis caused by the specific typhoid 
poison, They usually terminate quickly in recovery. Dilatation 
of the pnpil and paresis of accommodation have already bean consid- 
ered among the symptoms of typhoid fever. 


Dicestrve System. 


Pharyngitis is a frequent complication of typhoid fever. Tt is 
usually caturrhal and involves the tousils and fauces in addition to 
the walls of the pharynx, As already observed, it may extend through 
the Eustachian tube and set up an inflammation of the middle car, 
It frequently gives rise to a great deal of difficulty in swallowing, and 
may lead to superficial ulcerations. The pharynx may also be the 
seat of a membranous inflammation, which causes deep ulceration. 
This is a very serious but fortunately rare complication. Diphthe- 
ritic pharyngitis will be considered later among the diseases some- 
times associated with typhoid. 

Acute glossitie is an extremely rare sequel of the disease. Keen 
doseribes a case communicated to him by Osler. The patient was 
convalescent from a mild attack of typhoid, and had been free from 
fever for ten days before leaving the hospital, Ho returned three 
days later with his mouth open and the tongue enormously swollen 
and very tender. Osler thought at first that suppuration was about 
to take place, but in the course of three or four days the swelling 
subsided. 

Noma or gangrene of the mouth is a rare complication of typhoid 
fever; Murchison met with it only once and states that it occurred in 
only one of six hundred cases observed by Griesinger. Murchison 
also affirms that it oeenrs only in children, hut Draper has seen two 
cases in the New York Hospital, both of which were in adults. The 
disease is usually fatal. 

Parotitis is a rather infrequent complication. Tho majority of 
eases result in suppuration with great destruction of tissue in the 
gland and its neighborhood. Among 1,600 typhoid-fever patients at 
Basle, there were 16 cases of suppurative parotitis, 7 of which proved 








| 


COMPLICATIONS AND SEQUELE. 671 


to pass the stomach tube, but at a distanco of 34 om, from the teeth 
an obstruction was met which could not be overeome by any of the 
ordinary bougies. On the following day a filiform bougie 2mm. in 
diameter was passed, and from that time on the stricture was gradu- 
ally dilated until at the end of five weeks the patient was able to 
swallow some bread and meat. 

The second case was that of a man who was admitted to the Phila- 
delphin Hospital during the service of Dr. F. A. Packard. Twelve 
weeks previvus to admission he had passed through a typical attack 
of typhoid fever during which he had hemorrhages not only from the 
bowels, but also from the stomach or @sophagus, In his case two 
strictures were found, one at a point 14 em., the other 24 em. from 
the teeth. 

A filiform bougie was passed through the upper stricture, but the 
lower one was impassable. At the time the case was reported to Dr. 
Keen, the patient was still under treatment in the Philadelphia Hos- 
pital. ‘The further history of the easo has been recently published 
by Dr. F. 8. Dennis, to whom the putient was bronght for relief in 
March, 1898, At that time the esophagus had become entirely oc- 
cluded, aud for months the patient had been unable to swallow any- 
thing and had been nourished by rectal enemata. He was greatly 
emaciated and cyanotic in appearance, and his temperature was sub- 
normal. Dr, Dennis performed gastrostomy in such a way as to 
lenve n fistulous opening without any peritoneum in contact with it, 
and consequently it had remained patent, Tho patient was presented 
hy Dr. Dennis at a meeting of the New York County Medical Asso- 
ciation in November, 1898, He had gained seventy-eight pounds in 
weight, although nothing had been taken by the mouth since the 
operation. 

In neither of these two cases was there any history of traumatism 
or of venereal disease. 

Hematemesis is x yave complication. It is not mentioned by the 
older writers, such as Murchison and Liebermeister. Osler describes 
three cases, in two of which blood was alxo passed from the bowel. 
‘The cause of the hematemesis is not given, Two of the patients 
recovered. 

T leevation of the stomach is probably not very infrequent in typhoid 
fever. Tt usnally, however, produces no characteristic symptoms, 
and the ulcers are found only after death. In some cases they yive 
rise to obstinate vomiting and even hemorrhage, or may lead to per- 
Soration, Keen says that hemorrhage from such ulceration without 
perforation is rare. Fenwick deseribes two cases, roferred to by 
Keen, in which typical typhoid ulcers were found after death, appar- 
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Perforation is much more common in men than in women. All ob- 
servers are agreed in this although unable to offer any explanation of 
the fact. Of 444 cases tabulated by Fitz, 71 per cent. were in men and 
ouly 29 per cent, in women. Itis extremely rare inchildren, Fits 
has collected from yarious sources 192 cases in which the age of the 
patients is given, and only 7 of the whole number were under the age 
of ten years. The rarity of the accident in children is probably to 
be explained by the mildness of the disease in the early years of life. 

‘The seat of the perforation is usually the ileum, generally in the 
lower portion, Fitz and Hawkins have made independent investi- 
gations on this point, and on combining their figures it appears that 
of 239 cases, the ileam was perforated in 197 (82.4 por cent.), In 25 
cases the opening was in the colon, in 8 cases in the vermiform ap- 
pendix, in 7 cases in the ewcum, and in 2 eases in the jejunum, The 
portion of the colon most frequently perforated, according to Keen, 
is the sigmoid flexure, and he therefore concludes that if no perfora- 
tion be found in the ileum, cwoum, or appendix, the next most likely 
point would be the sigmoid flexure. The perforation is almost uni- 
formnly single, but Fitz reports that out of 167 cases there were two or 
more perforations in 29. 

Perforation of the intestine occurs most frequently in severe causes 
of typhoid fever, In a cousiderable proportion of cases, however, 
the previons symptoms have been mild, Fitz indeed holds that 
there is no definite relation between the severity of the individual 
attack and the occurrence of perforation, for in about one-fourth of 
nearly two hundred cases analyzed by him the course of the disease 
was (distinctly stated as mild. Murchison also Jnid stress upon the 
fact that perforation may oveur in eases of the miklest description, 
and Liebermeister states that it sometimes happens that the per- 
forating ulcer is found to ba almost the only one present in the entire 
alimentary tract. The occurrence of perforation is favored by the 
presence of indigoastible food or hardened faces or by overdistention 
of the bowel with gas, It may also be caused by vomiting, or strain- 
ing nt stool, or by sudden movements on the part of the patient. 
Marehison refers to 1 case of Morin's in which perforation resulted 
from the administration of an enema, and adds that many instances 
might be related in which it was produced by the injudicious admin- 
istration of a purgative. 

Tha symptoms of perforation are due to the resulting peritonitis 
and are usually well marked and characteristic. The occurrence of 
perforation is indicated, as a rule, by the sudden onset of severe pain 
in tho abdomen, accompanied with symptoms of collapse. The ab- 
domon bocomes distended and rigid, with marked tenderness on pres 
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tioval instances the white blood cells are increased with the fever, 
even without any complication. In 4 cases observed by Cabot the 
count was over 11,000 to the cubic millimetre, and ran as high as 17,- 
700 without any other than the typical typhoid lesions. The effect 
of inflammatory complications, however, even in such cases, is very 
marked, In one case reported by Cabot, the number of leucocytes five 
days before perforation was 8,300, but ut the time of perforation it 
reached 24,000, Ina second case the number was 18,500 at the time 
of perforation. Keen therefore advises that, if time allows, a blood 
connt should be made in every case of doubt. The value of the test, 
however, would seem to be somewhat limited by the fact that the 
leucocytosis simply indicates the beginning of the peritoneal inflam- 
mation, whieh may or may not be due to perforation. 

Perforation of the intestine is almost invariably fatal, and death 
sometimes follows within a few hours. Fourteen of Murchison’s pa- 
tients lived Jess than twelve hours after the symptoms began, Of 134 
cases tabulated by Fitz, 37.3 per cent, were fatal on the first day, 29.5 
percent. on the second day, and $3.4 per cent. during tho first week fol- 
lowing the onset of the symptoms. During the second week 9 patients 
died, 4 during the third week, while 1 lived thirty days, and another 
thirty-eight days. In rare instances recovery has taken place. At 
lonst, cases hayo been reported by competent observers in which re 
covery has followed aftor all the symptoms of peritonitis from perfora- 
tion. Liebermeister describes three cases in which the attack was 
very sudden and was followed at once by well-marked pneumatosis of 
the abdomen, aud complete loss of liver dulness in front. Under the 
persistent use of opium complete recovery followed, and the normal 
pereussion sound over the liver gradually returned. It is difficult to 
understand how recovery took placa in these eases, for it is evident 
that in all x considerable amount of gas must have been discharged 
into the abdotinal cavity, In cases related by other writers it is 
probable that there was but little or no escape of intestinal contents, 
or that the poritonitis was rapidly limited by adhesions, In some 
instances a circumscribed abscess results which may discharge by 
the howel or open externally. 

Peritonitis without perforation of the bowel may result from vari- 
ous causes. It may occur by direct extension of the inflammation 
from tho mucous to tho serous membrane. In this way, according 
to Murchison, peritonitis has been known to occur before ulecration 
has commenced, and even during the first week of the disease. Tt 
may De due to the rapture of a softened mesenteric gland or to softened 
infarctions in ihe spleen. Occasionally, it has been caused by an 
abscess in the ovary, er by abscesses in other parts adjacent to the 
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secondary to abscesses of the hand, and in 2 others they were asso- 
ciated with perichondritis of the larynx, Of the 21 cases tabulated 
by Keen death occurred in all but 2. In 1 of the 2 cases the abscess 
ruptured through the diaphragm and discharged through the lang, 
and the patient recovered. Gne year later, however, the abscess 
recurred and again opened spontaneously, this time exterually at 
a point near the right iliac spine. The opening was enlarged by 
an incision, and in due time the patient recovered completely, In 
the other case the pus discharged through the bowel, and at the end 
of four months the patient was entirely well. The symptoms of 
hepatic abscess in these two cases appeared between the seventeenth 
and twentieth day of the disease, after defervescence had taken place. 
Tu the second case there was jaundice which diminished with the free 
discharge of pus. 

Suppurative pylephlebitis sometimes, but very rarely, follows ty- 
phoid fever, Tt is probably a result of thrombosis of the portal v 
in Keen's opinion. Ina case reported by Lannois the typhoid bacil- 
lus, associated with other bacteria, was found in the pus, 

Janndice ia a symptom of extreme rarity, Murchison met with 
but three eases in which it was present, all of which were fatal, Osler 
reports that there was not a single instance among the first five hone 
dred cases treated in the wards of the Johns Hopkins Hospital. It 
appears to be more common in the tropics. Murchison was inclined 
to regard jaundice as an unfavorable symptom, but its significance 
probably depends upon its pathology which varies in different cases. 
Osler classifies the cases of jaundice in typhoid fever inte four 
Hroups: (1) catarrhal; (2) toxic; (3) those associated with abscesses 
of the liver; and (4) those associated with gall-atones and cholangitis. 
Caturrhal jaundice is usually an early and transient symptom and 
las no influence upon the course of the disease, Osler deseribes a 
case in which the jaundica appeared first at the onset of a relapse, 
following severe gastric symptoms. The patient recovered. Toxic 
jaundice or icterus gravis is very rare. The pathology is probably 
not always the samo. Soveral cases that have come to autopsy have 
shown tho lesions of acute yellow atrophy of the liver. In some cases 
the janndica is apparently the result of parenchymatous degeneration 
of the liver; in others it is possibly due to focal necrosis of the liver 
cells, a8 already suggeated. Jaundice may be associated with hepatic 
nbseosses when the suppurative process is yery widespread. But few 














instances have been recorded. Romberg deseribes ono case in w! 
there was slight jaundice and the liver showed very extensive &t 
rating pylephlebitis, Jaundice may develop in typhoid 

nection with gall-stones, but it is not a necessary syn 
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by Chiari to the fact that in typhoid fever the secretion of bile is 
greatly diminished through the parenchymatous degeneration of the 
liver which is so often prosent in severo eases, Dupré ® has suggested 
that the bacilli in the gall-bladder may be the direct agent in causing 
relapses in typhoid fever. An increase of food during convalescence, 
by causing an unusual flow of bile into the bowel, might canse a rein- 
fection of the system through the intestine. Chiari approves of 
Dupré's suggestion, and in support of it refers to the fact that in his 
three cases of relapse the number of bacilli in the gall-bladder was 
very large. 

Cholelithiasis is an important sequel of typhoid fever, and there 
are grounds for believing that the typhoid bacilli are an etiological 
factor in the formation of the yall-stones. Bernheim first called at- 
tention to this relationship in 1889, He stated that he had several 
times seen attacks of biliary colic during or after typhoid fever in 
persons who had never had such attacks before, and he suggests that 
the typhoid bacilli may possibly cause an alteration or stagnation of 
the bile and thus favor lithiasis. Dufourt in 1893, in a paper en- 
titled, “The Role of Typhoid Fever in the Etiology of Biliary Lithi- 
asis,"” described the cases of nineteen patients who had their first at- 
tacks of colic after severe typhoid fever. Tn twelve cases the first 
attacks came on within less than six months after the fever. Dupré 
and Chiari are also of the opinion that cholelithiasis is probably often 
caused by the entrance of typhoid bacilli into the bladder. Further 
support for this opinion has beon recently furnished by the bacterio- 
logical researches of Milian, Hanot, and others, who have found the 
bacilli in the yall-stones themselves and in some cases apparently 
serving as a nucleus. Mason, Welch, and Keen, after a careful re- 
view of the evidence, all conclude that there is good ground for think- 
ing that typhoid fever may determine the formation of biliary ealeuli 
in predisposed persons. 

Abscess of the spleen is. rare complication or sequel. Keen was 
able to find only nine cases, One case arose in tho course of the dis- 
ease, four about the third week, and four as Jute sequols, threo of 
them as late as the seventh and eighth week, Every ease proved 











* Dr. G. Futtorer bas recently (Medicine, November, 1898) claimed priority in 
the discovery of the typhoid bacillus in the gall-bladder. His observations on two 
cases were published in the MGnchener modicintache Wochensebrift, 1888, No, 19, 
two yenrs before the paper of Gilbert und Girode referred to above. Dr, Fotterer 
concludes: “In view of these facts, I feel that I may justly claim to have been tho 
first to discover the presence of typhold Usellll fy the gall-bladder. also elaim 
priority for expressing the opinion that the rolapses of typhoid fever are cansed by 
typhoid bacilli entering the intestines with the bile, a conclusion caaily reached from 
these findings." 
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being caused by hemorrhage from the bowel. Blumer considers 
pyuria to be a complication of no gravity, and important only from 
its association times with the typhoid bacillus, prophylaxis de- 
manding that in these cases the patient should be retained in the 
hospital until the pus has disappeared. 

Hematwria is of occasional occurrence in typhoid fever. It is 
more frequent in severe cases, but many patients recover in whom 
this syinptom lus been present. Tt ix usually associated with neute 
nephritis, but, according to Hewetsou, the amount of blood present 
in tho urine appears to bear no relation to the grade of nephritis 
which exists. In most cases the blood comes from the kidney—in 
rare instances it has been found to be due to a cystitis. Some- 
times Inemoglobin may alone be present, as in a case reported 
by Osler of acute hemorrhagic nephritis complicating typhoid 
fever. 

Cystitis sometimes occurs during convalescence. It may fol- 
low prolonged retention of the urine or may be the result of the 
use of an unelean catheter. Tt is seldom attended with serious 
consequences, 

Pyclitis is a rare sequel, It occurred in three of Osler's cases, in 
one of which it was associated with extensive membranous inflam- 
mation of the bladder. 

Crethritis may arise spontaneously during convalescence. Keen 
describes the eases of two patients neither of whom had ever had any 
venereal affection, No catheter had been used in either case. The 
urethritis lasted from ten days to two weeks and subsided without 
treatment in both cases, A bacteriological examination was made in 
‘one ease, and the discharge showed namerous cultures of various 
tnicrococei, especially the staphylococeas pyogenes aureus, but uo 
typhoid bacilli or gonococci. I have seen one case, in aman who 
had been treated with subeutancous injections of sterilized typhoid 
Dacilli, Neither typhoid bacilli nor gonococei were found iu the 
discharge. 

Orehitis or epididymitis is occasionally observed. Keen has col- 
lected 32 cases. ‘The disease is most common during convalescence. 
Of 29 cases, 1 aroso during the second week, 7 in the third, and 21 
after the third week. In 15 caaoa the inflammatory process was con- 
fined to the testicle alona, in 4 eases to the epididymis alone, and in 
6 cases both testicle und epididymis were involved. Keen believes 
that the discase is due, as a rale, to a pure typhoid infection, and not 
to a mixed infection by the pyogenic bacteria, The typhoid bacillus 
has been repeatedly found in the tisaues in both orehitis and epididy- 
mitis, and also in pure culture in the puns when suppuration has oc- 4 
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‘but are usually polyarticular. The rheumatic form may be followed 
by # multiple aukylosis. In most of the reported cases there 
was a previous rheumatic history. Septic arthritis, according to 
Keen, is tho result of a mixed infection with the typhoid and. the 
pyogenic bacteria, It runs the usual course of similar septic 
inflammations and freqnently terminates fatally in spite of all 
treatment. 

Typhoid arthritis proper is sometimes polyarticular, but far more 
frequently involves only one joint. The multiple form may affoct 
any of the joints, but is rather more common in thoso of the lower 
extremity, Nono of the recorded cases ended fatally, Ankylosia is a 
very frequent result, but can probably always be prevented by the 
early use of passive motion. Monarticular typhoid arthritis affects 
the larger joints, such us the elbow and shoulder, the ankle and 
kuce, but particularly the hip. ‘This form of arthritis is of great im- 
portance because of its tendency to result in spontaneous dislocation, 
Of eighty-four eases collected by Keon, forty-threa were followed by 
dislocation, forty times in the hip, twice in the shoulder, and once in 
the knee, The arthritis usually arises during convalescence and leads 
to a gradual serous distention of the joint with relaxation of the liga- 
ments. The symptoms are not usually marked, though there is ofton 
some pain, and in some eases swelling has been noted. Tn nearly 
one-half of the cases the actual dislocation was the first fact observed. 
Reduction is generally easy when the Inxation is discovered early, 
but always difficult and often impossible when the discovery or proper 
treatment is delayed. The great majority of the patients were young 
people, thirty-two out of thirty-five being under twenty years of 
age. Keen therefore advises careful watching and repented ex- 
amination of the hip-joint in young persons to detect pain or any 
effasion. 

Neevosia aud other forms of bone lesion are yory important sequel 
of typhoid fever, In rare instances, the disease of the bones arises 
during the course of the fever, Of one hundred and eighty-six cases 
collected by Keen, the date of onset was as follows: 


In the firet two weeks: eames ne 
From the third to the sisth week... 
From months to yenrs after the fever 


. 16 
66 
104 





From this table it appears that the process begins almost always 
during convalescence and in over one-half the cases after convales- 
cence is well established. Of the various forms of bono disease, ne- 
crosis and periostitis are the most frequent. The following is Koon’s 
series of 1896 : 
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These were followed on the twenty-third day by numerous abscesses 
on the back, buttocks, and near the rectum, on the legs and arms, and 
in both axille. Ono very large abscess involved the cellular tissue 
beneath the right deltoid muscle. The patient ultimately recovered 
and was discharged on the sixty-sixth day of the disease. * 

Pedsores were formerly among the most common and dreaded 
sequel of typhoid fever. At the present day, they are seen with 
such Jess frequency, They have been defined as “gangrene under 
pressure” and are found most frequently over the sacrum. They 
may develop at any point that is subjected to pressure, such as the 
nates, the heels, the shoulder blades, the elbows, the oceiput, the 
trochanters, and the crest of the ilium, ‘They are nuturally most fre~ 
quent in emaciated persons and after protracted fever, They usually 
appear during tho third or fonrth week, Sometimes bedsores will 
originate in furuncles or in an abscess accidentally situated at a point 
exposed to pressure, as over the sacrum. As «rule, however, thay 
imay bo prevented by careful attention to the skin of the patient and 
changing his position frequently. Gangrene of the skin ocea- 
sionally ocenrs at points that are free from prossure. (Soo Gangro- 
uous Dermatitis, page 660.) 

Rupture of the muscles sometimes takes place as a result of degen- 
eration of the muscular tissue. It is most frequent in the muscles of 
the abdomen and is often accompanied by hemorrhage into or between 
the muscles. There are usually no clinical symptoms, bat oecasion- 
ally it results in suppuration and death from septicwmia, 

Falling of the haiv ia a common sequel of typhoid fever, especially 
after severe cases. The changes in the naily have already beou re 
ferred to. 





Relapses. 


Arelapse in typhoid fover is a recurrence, after convalescence is 
apparently established, of all or most of the symptoms of the original 
attack. A simple reerndescence of fever often occurs during the stage 
of deferveseence and should not be confounded with a true relapse. 
Reerudescences are usually transitory, lasting but a day or two and 
are often apparently due to indiseretion in diet or to constipation or 
to unustal exci t or fatigue. Osler, following von Ziemssen, 
insists that two of the three important symptoms—step-like tompera- 
ture, roseola, and enlarged spleen—should be present to determine 
the diagnosis of a relapse, In somo cases, however, the rash is ab- 
sent and it may be impossible to demonstrate the enlargement of the 


spleen, and yet the presence of continued fever, attended with 
ache, loss of appetite, and more or leas marked yastro-in 
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in the primary attack. The relapse usually terminates in recovery, 
but this is not always the case. Of Murchison’s 51 cases, 7 were 
fatal, 2 from perforation, 2 from peritonitis due to infarction of the 
spleen, und 1 from abortion. A number of authors have reported 
cases in which a second or even a third relapse has occurred. Ac- 
cording to Osler, Da Costa has twice seen five relapses. 

Relapses aro dependent upon a reinfection with the typhoid poi- 
gon, and it is now generally believed that the second infection is from 
within the body, not from without. The clinical phenomena are 
accompanied by a renewal of the lesious of the intestine, und on post- 
mortem examination in fatal cases the recent lesions of the relapse 
are usually found lower down in the bowel than the cicatrizing ulcers of 
the original attack. We know but little of the otiology of the relapse 
in typhoid fever, Hamernjk, and later Maclagan, have maintained 
that relapses are dua to inoculation of the healthy Peyer's patches by 
the sloughs thrown off by those first affected. This view seemed to 
derive support from the anatomical situation of the lesions of the re~ 
Inpso. On the othor hand, as noted by Murchison, the frosh lesions 
in some cases aro higher up in the ileum than those of the first at- 
tack. Maclagan also believed that relapses are more frequent in 
cases characterized by constipation during convalescence. General 
experience is, however, opposed to this view, relapses oceurrihg quite 
as often in cases in which diarrhma had been present as in those in 
which the bowels had been confined, Perhaps the most satisfactory 
theory of the etiology of relapses is that of Liehermeister. He be- 
lieved that part of the typhoid poison remained latent somewhere in 
the body, not developed during the first attack and not destroyed nor 
expelled, and only in need of some exciting eause to bring it into 
activity. Liebermeister wrote at a time when the bacterial nature of 
the typhoid infection had not been demonstrated, Int his view has 
received singular confirmation in the observations of Dupré and 
Chinri. As alrondy stated, these observers found the typhoid ba- 
cilli almost constantly present in the gall-bladder of patients suffering 
from typhoid fever, and suggested that these bacilli might be the 
direct agents in eansing relapses. So long as the bacilli remain in 
the bladder, they apparently do no harm, except perhaps locally. 
It is probable, also, that they may bo discharged into the bowel with- 
out reinfeeting the patient, provided this does not occur until 
le has become immune against a second attack of the: 
however, this occurs before immunity has been acqu 
patient is liable to suffer a relapse, This view « 
for the relapses which so often follow promptly 
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ASSOCIATION WITH OTHER SPECIFIO DISEASES. 6o1 


Whooping-cough has been observed, though rarely, during the 
course of typhoid fever, Gillespie has reported a case. 

Diphtheria is said by Wilson to be not infrequently associated 
with typhoid fever, particularly in children. I have seen one such 
case in an adult, 


The patient, a man 23 years of as admitted into the Willard 
Parker Hospital, November Sie iar ‘vith the following history : 
‘Ten days ago he had a ehill followed by sore throat lasting a d 
so. Since the beginning of tho illnoss he has suffored chiefly vem 
weakness, loss of appetite, and headache. He has been in bed most 
of the time, bowels said to have been regular, and has perspired freely. 
On admission, the throat was injected, with a few patches of mucus 
on tonsils and fances, The Klebs-Loefiler bacillus was found in pure 
culture. The patient was considerably prostrated, and it was evident 
that he was suffering from some other disense in addition to diph- 
theria, the appearance of the throat not being suilicient to account for 
his condition, The axillary temperature was 101,67, the face was 
flushed, the tongne dry and tremulous. There was also tremor of 
the hands. The abdomen was moderately tympanitic and there was 
tenderness in the right iline fossa. There were a few fairly well- 
marked rose apots on the abdomen, The spleen could not be felt, 
Dnt the aren of dulness was somewhat increased. On the following 
morning the rectal temperatura was 104.8°, The eruption on the 
abdomen had extended and the dingnosis of typhoid fever was made, 
The disease ran a rather severe course, but the patient made a good 
recovery, the temperature reaching normal on the fifteenth day after 
entrance into the hospital. There were no complications or sequelae. 





In somo cases of typhoid fever complicated with diphtheria, as in 
a. case reported by Murchison, it would appear that the specific nature 
of the throat affection was not recognized until the appearance of 
postdiphtheritie paralysis. Such cases emphasize tho advisability 
of making a culture from the mombrane in all cnses of psoudomem- 
branons inflammation of the pharynx and larynx, in ordor to dotor- 
mine the presence or absence of the Loeffler bacillus. 

Typhus fever has often been obsorved in association with typhoid 
fever. Moore, of Dublin, believes, indeed, that in former days, when 
the essential difference between typhus and typhoid had not yet come 
to be recognized, it may even have been the rule for these two fevers 
to run their course econcurrently—the enterie-fever cases contracting 
typhus in the wards in which they were placed for treatment. 

Molavial fever and typhoid fever may coexist in the same patient. 
This nssocintion is, however, rare. Oslor reports that of six hundred 
and eighty-five cases of typhoid fever in his wards, the majority coming 
from malarial regions, in not a singla instance were the malarial para- 


sites found in the blood during the fever. Tn three cases there was. 
definite history of mularia within a few weeks of the onset of th 
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concurrent, A number of authontic cases has, h 

in which the plasmodia of malaria have been t 
ing the course of typhoid fever. Gilman Thompson 
first to call attention to the occasional concurrence of £ 0 
Daring the past winter there were in Bellevue Hospital 
instances of such association among the soldiers who had 
returned from Santiago de Cuba. The following ease ia 


fantry, was admitted to Bellevue 
health had beon perfect until his 
on duty every day while in Cuba. 
route ta the United States, he had » chill follow 
ing. The fover continued on the transport and 
Wikoff. He had mild chills occasionally, 

ya yood doal of the time. 
the loins, Restless at night. Appotite fai 
diarrhea, He Kot out of bed fos come to Bellevue to visit, 





On nlm; pi 
tion 24. His faca was festa eyes somewhat (Rife aa 


seemed very weak, although well novrished. The 

conted and tremulous. The Inngs and heart were norm: 

duluess extended from the eighth rib to the costal Norden but the 
xpleon itself cold not be felt, There was no rash, 

free from ;atbamin and the diazo reaction was n¢ 

test alye negative results, but intracorpusca 

werd fon 3 in tha hace 

maalngi 


2d, “and ee pelvis the tem, 
i} toy 9 F. on the morning of the 4th. Ses 
temperi ture rose again, treatment 
was changed to Wa 
timos a day, but withont apparent effect. Jeo patient 
and more prostrated and the fever continued to increase, awahgan el) 
Chart No. 8, reaching 104.2° on September 16th. 
On the same day the edge of the spleen could be felt, 
12th tho following note was made in the records: “Sinee 
8th the patient's temperature has followed a different 4 
higher each day than on the preceding day. 
white with clewn edges. Patient looks sicker and is 
4 spleen still felt below costal border.” 2 
‘© a positive result and the cold-bat® 
Ouly five baths were needed, the effect + 





was begun. 
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ature from two to three 
re irty beats in the minuto, 
was no rose-rash at any time, but on September 22d the Widal reaction 


being very marked, reducing the tem; 
and lowering the pulse from four to thir 
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VARIETIES OF TYPHOID FEVER. 695 


symptoms of typhoid fever are present but are only slightly de- 
veloped. The spleen is enlarged, and rose-spots can generally be 
found if careful search is made. The fever is moderate and its dura- 
tion seldom exceeds two weeks. It may, however, continue for the 
usual length of time. Griesinger was the first to demonstrate the 
enteric character of these cases and yuve them the name of typhus 
levissimus. Often their diagnosis is most difficult and it may be im- 
possible to establish it without question, Sometimes their specific 
nature is unsuspected until the oceurrence of cases of undoubted 
typhoid fever in the same honse or in the same neighborhood arrests 
our attention. The serum test of Widal promises to ba a valuable 
aid in the diagnosis of such cases. 

The Abertive Form.—In the abortive form of typhoid fever the 
disease begins like an ordinary attack with severe symptoms and high 
fever. Usually the onset is sudden, often being marked with a chill. 
The temperature rises rapidly, and enlargement of the spleen and 
rose-spots may bo noted as early as the second or third day, Consti- 
pation is moro frequent than diarrhoea, according to Murchison, Of 
eighty-seven cases observed by Jiirgensen diarrhoa was present in only 
sixteen per cent, Early in the second week all the symptoms improve, 
the temperature becomes intermittent, and by the end of the second 
week the patient is convalescent. The temperature usnally falls grad- 
ually, butsometimes the fever ends abruptly and with profuse perspira- 
ti Liebermeister describes cases in which the temperature rose to 
106° or even higher, and yet the total duration of the fever amounted 
to from seven to twelve days only.  Griesinger has seen casos in which 
defervescence occurred as early as the fifth day, Osler is of the 
opinion that tho abortive form of typhoid fever is not nearly so com- 
mon in this country as in Europe, 

The A, Form. —This form of typhoid fever is extremely rare. 
Many physicians of large clinical experience have never met with a 
case. Murchison in his exhaustive work makes no reference to it 
whatever. Liebermeister was among the first to assert that typhoid 
fever sometimes ran its course without pyrexia. He cited eases 
which had come under his observation at Basle in which there were 
Leadnche, malaise, furred tongue, loss of appetite, splenic enlarge- 
ment, the characteristic rash, and in fact all the symptoms of typhoid 
excopt elovation of temperature, The pulse also was usually dimin- 
ished rather than increased in frequency, Many of the patients were 
confined to their beds for four weeks or even longer. With convales- 
cenes the pulse increased, though the patients remained in bed. 
Liebermeister looked upon these cases as the result of a minimum 
infection, duo to the widespread distribution of the typhoid poison il 
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force, The thoracic and abdominal orgaus were apparently normal 
with the exception of slight enlargement of the spleen, No rash to 
beseen. The patient was put to bed and placed upon milk diet, 
Three days later, August 9th, a few rose-colored spots, disappearing 
on pressure, appeared upon the abdomen. General condition fair, 
but patient restless at night, On the following day the rose spots 
we more numerous and the diagnosis of typhoid fever seem 
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‘TYPHOID FEVER IN INFANCY AND GRTLDHOOD. 699 


this kind, Supposing that the excessive prostration from which he 
was suffering was due to overwork at a large army hospital in the 
neighborhood of Philadelphia, he determined to seek repose in travel 
and in change of scene. On the eve of doing so he fortunately sent . 
for n medical friend, who, after athorongh investigation of his symp- 
toms, succeeded in finding a few rose-colored spots upon his abdomen. 
‘The attack subsequently ran a mild but well-marked course. 

The severer forms of latent typhoid fever are usually seen in 
workingmen, such as farm laborers, longshoramen, and sailors, meu 
accustomed to pay but little attention to their own symptoms and also 
obliged by necessity to keep at work as long as possible. “Walking 
typhoid” with fatal result is a rare occurrence among the well-to-do 
classes, although the other forms of the disease are quite as frequent 
among the rich as among the poor. 

The Acute Form.—In the acute or grava form of typhoid fever the 
disease sets in suddenly and with great violence, The attack usu- 
ally begins with intense headache, quickly followed by acute delirium 
and high fever, Often, particularly in children, thero is vomiting 
followed by diarrhcea. Thera is generally a marked tendancy to early 
pulmonary complications, such as lobar pneumonia and congestion of 
the lungs. These cases are usually rapidly fatal, and death may 
occur in the first week and even as early as the second day. On 
autopsy the characteristic early lesions are found in the bowel, as 
well as marked enlargement of the mesenteric glands. 

Fortunntely this fulminnting form of typhoid fever is very rare, 
most observers recording but one or two cases in their experience. 
The following case, taken from Murchison, is a good illustration of 
this variety of the disease: 





Tn June, 1861, a girl, aged 9 years, was admitted into the Middle- 
sex Hospital, ‘Tho girl lad been quite well the day before admission, 
when sho had heen suddenly seized with vomiting and febrile symp- 
toms, followed by severe purging, intense headache, and seute dolir- 
ium, which symptoms continued until death, forty-seven hours from 
the beginning of her illness, On autopsy, the solitary glands and 
Peyer's patches in the ilenm and colon were xouch enlarged and con- 
tained « yellowish-white morbid material. There was oo ulceration, 
The mesenteric glands were us large a8 hazelnuts and congested. 


Typhoid Fever in Infancy and Childhood. 


Typhoid fever is rare in infancy but not uncommon in childhood. 
It was formerly generally believed that children were not subject to 
the disease, although they were known to be very liable to a fever at- 
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fivo years, 135 were between five and ten years, and 95 were between 
ton and fifteen yenrs. 

‘Typhoid fever in children is usually of mild type and short dura- 
tion a8 compared with the same disease in adults. The onset is more 
often sudden than iu older persons, though cases with slow and in- 
silious onset are also frequent. The cases with abrupt onset resemble 
tne abortive attacks in adults, in the rapid development of the char- 
acteristic symptoms ns well as in the quick decline of the fever. 
Vomiting is frequent initial symptom, as in the other acute infec- 
tious diseases of childhood. Holt has once known the disease to be 
ushered in by convulsions, but this is very exceptional, An initial 
chill is rare. Henoch observed it in a few of his cases, and once at 
the beginning of a relapse. Epistaxis is less frequent than in adults, 
‘The average duration of the fever is from two to three weeks, Of eighty 
cases observed by Henoeh, in which the duration could be accurately 
calculated, intwenty defervescence took place between the seventh and 
twelfth days. In only twelve was tho course protracted beyond three 
weeks. The temperature curve is less regular than in adults. The 
initial rise is more rapid, as a rule. During the height of the dis- 
ease the temperature often remains high, with but little variation be- 
twoen the morning and evening elevations (Crozer Griffith). During 
the second week the remittant character of the fever is less marked 
than in adults, According to Morse’s figures it is absent altogether 
in abont half of the cases, This is in agreement with the fact that 
the intestinal lesions in children aro less oxtonsive and usually undergo 
resolution without ulceration. Tho range of the temperature is usu- 
ally somewhat higher than in eases of lika severity in adult life. All 
observers agree, however, that children bear high temperatures much 
better than older persons. Liebermeister states that the only case 
which ho saw recover after the temperature had rison repeatedly to 
107.5° occurred ina girl fourteen years of age. Crozer Griffith also re- 
lates the ease of a girl ten years old, characterized by hyperpyrexia, 
the temperature on one aceasion reaching 107°, and for over two days 
being much of the time above 106°. The mind, however, remained 
entirely clear, the nervous system was apparontly in a perfectly nor- 
wal condition, and the child was bright and choerful. The patient 
made a good recovery. 

The eruption is said by most observers to be less constant and 
Jess abundant in children than in adults. Of 670 cases in Morse’s 
serios, the rash was found in but 406, or 60 percent. Crozer Griffith, 
on the other hand, agrees with Baginsky that the rash is seldom 
absent. Tn many eases it ia probably present at some time during 
the attack, but is overlooked. Enlargement of the spleen is more 
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children and during the cold season. Aphasia is usually temporary. 
Tn two of twenty-one cases collected by Morso it was due to embolism ; 
in the remainder it was apparently not dependent upon any organic 
lesion. In nearly all the cases complete recovery occurred after an 
average duration of three weeks, 

The mortality of typhoid fever in children is low. Of 2,623 cases 
collected by Holt from the reports of twelve different writers, the 
mortality was 6.4 per cent, Holt observes, moreover, that these ure 
almost all taken from hospital reports, where, as a rule, the mildest 
cases aro not brought for treatment. In his opinion, the mortality 
of tho disease in children, including all cases, does not exceed threo 
or four per cent, 


Typhoid Fever in the Aged. 


‘Typhoid fever is comparatively rare in persons over fifty years of 
age. It occasionally oceurs, however, at very advanced ages. Of 
5,911 cases at the London Fever Hospital, 27 patients were over 60 
years of age and two above 75. Troussean observed a case ina patient 
64 years of age, Wilks one at 70, Lombard one at 72, Heulard d’Arey 
one at 86, Hamernyek one at 90, and Gueneau da Mussy one at 100 
years of age. 

The ouset of typhoid fever in persons beyond imiddle age is even 
more gradual and moro insidious than in early life. Headache is 
rarely severe nnd is often absent entirely. ‘he temperature is usually 
but little elevated even during the height of the disease. Subnormal 
temperatures are frequently observed, especially in convalescence. 
The eruption is scanty and is often wanting. The spleen is but 
slightly enlarged or is apparently normal in size. The abdominal 
symptoms are seldom pronounced, though intestinal hemorrhage 
and perforation sometimes occur. Pulmonary complications, on the 
other hand, are frequent, especially hypostatie congestion and pneu- 
moonia. The most marked feature of typhoid fever in the aged is the 
extreme debility which chiracterizes the disease from the beginning. 
This is the more noticeable because of the apparent mildness of the 
course of the fever. Conyaloscence is slow and uncertain. 

Tho diagnosis is ofton difficult, particularly in the atypical cases 
and in those with pronounced pulmonary complications. It is prob- 
able that the true character of the disease is frequently nobrecognized, 
as in the two cases reported by Osler which had been regarded as in- 
stances of senile pneumonia until the autopsy showed the presence of 
typhoid ulcers in the bowel. Tho mortality is very high, ranging 
from thirty (Liebermeister) to fifty per cent. (Uhle). Failure of the 
heart is a frequent cause of death, 
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Serum Diagnosis.—In June, 1896, Widal proposed and described 
a new method of diagnosticating typhoid fever by means of an ex- 
amination of the blood or serum. This “serum test” was the out- 
come of a long series of experiments in immunization which had been 
carried on simultaneously by observers in France, Germany, and 
England, The importance of the subject demands a short account of 
the studies which paved the way for the discovery of Widal. 

Chantemesse and Widal were among the first experimenters in 
this field. Tn 1888 they succeeded in immunizing animals against 
the typhoid bacillus by injecting them with sterilized cultures of that 
bacillus. These observers found later (in 1892) that the sume result 
could be accomplished by means of the serum of patients suffering 
from typhoid fever or convaleseing from that disoaso. Then followed 
the observations of Pfeiffer and Kolle, who showed that the serum of 
typhoid convalescents or the serum of immunized animals, when in- 
jected into the peritoneal cavity of guinea-pigs at the same time with 
avirulent culture of the typhoid bacillus, had the property of im- 
mobilizing, agglutinating, and rapidly disintegrating the bacilli in 
the serous fluid. This reaction is generally known as “Pfeiffer's 
phenomenon” or reaction, The same serum, injected in like manner 
with cultures of the colon bacillus, had no such effect, the bacilli re- 
maining isolated and motile, Later, Graber and Durham observed 
tho samo immobilizing and agglutinating action upon typhoid bacilli 
outside the animal body, the mixture being made in vitro. There 
was no action upon the colon bacillus in any of its varieties. Again, 
Pfeiffer and Kolle showed that if the serum of immunized animals 
was added to bouillon in certain proportions, and the bouillon was 
then sown with typhoid bacilli, thore resulted after twenty-four 
hours a clear fluid with the bacilli precipitated at the bottom of the 
tube collected into small clumps. Colon bacilli, sown in the same 
bonillon, caused the usual clouding and preserved their motility. 
Pfeiffer and Kolle therefore recommended this procedure as a means 
of distinguishing between the typhoid and the colon bacilli, Widal 
carried these last observations one step farther, and found that the 
serum of typhoid patients had on cultures of the typhoid bacillus the 
same agglutinating action as the serum of animals immunized against 
typhoid fever. The serum of healthy individuals, on the other hand, 
or of persons suffering from diseases other than typhoid fever, had 
no such property. Having arrived at this point, Widal bud only to 
reverse the terms of the problem and ascertain how the blood seram 
of a given individual acted upon a culture of the typhoid bacillus. If 
the addition of the seram produced immobilization and clumping of 
the bacilli in the culture. the individual had typhoid fever or had 
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cent. of the cases. In about five per cent. of tha cases the blood does 
not respond to the test at any time in the course of the disease. The 
absence of the reaction in any individual case does not, therefore, posi- 
tively exclude the diagnosis of typhoid fever. The time of appearance 
of the reaction is very important. Often it is not present until the 
diagnosis has already been made from the clinical symptoms of the 
disease. According to Biggs, the blood or serum of typhoid patients 
gives the reaction during the first week in about 70 per cent.; during 
the second week in about 80 per cont.; and during the third and 
fourth weeks in about 90 per cent. of the cases, Tuttle reports that 
of 31 cases in the Presbyterian Hospital in which the time of the first 
appearance of the reaction was noted, 16, or 52 per cont., reacted dur- 
ing the first week of the disease. Osler's experience is less favorable. 
Tn a series of 108 cases in the Johns Hopkins Hospital the reaction 
was present before the seventh day in only 26 cases, A negative re- 
action is of less signiticance than a positive result, especially if the 
examination is made during the early days of the disease, In such 
cases the test should always be repeated during the following days; 
the reéxamination is a most important part of the test. There are 
many cases in which the reaction is absent during the first week but 
appears during the second or third week of the disease. Occasion- 
ally the peculiar property of the blood upon which the tost depends 
is not developed until convalescence has been ostablished, In March, 
1897, T reported « case of typhoid fever in which the reaction con- 
tiumed negative until the fifth week of the disease. Two weeks later 
4 positive reaction waa given by the fluid from a blister, the patient 
being apparently convalescent. The blood serum, however, still 
failed to react. One week later the patient had a relapse, and a rene- 
tion was obtained from both blood seram and blister fluid. Tn this 
cuse the test could not be said to be an aid to diagnosis; in fact the 
negative result was absolutely misleading, Such cases, however, are 
yory excoptional. On the other hand, a positive roaction is some- 
times obtained in diseases other than typhoid fever, but probably not 
oftener than in one or two par cant. of the cases. Even this percent- 
age will diminish if the serum is diluted sufficiently. The experi- 
ments of Stern and others have shown that a dilution of 1:50 entirely 
removes the danger of observing & normal or pseudo-renction. Tt 
should always bo borne in mind that the serum reaction is a quanti- 
tative rather thin a qualitative test. 

Inolation of the Typhoid Bacillé from the Stools and Urine.—As has 
already been stated, His has succeeded in isolating the specific bacilli 
from tho stools of about ninoty per cent. of cases carefully investigated 
during the febrile stage. Several cases in which no Widal reaction 
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tory of the period of invasion be obtained. In the case now under ob- 
servation the face was dusky, the skin congested, the conjunctive were 
injected, and the patient was delirious at the time of entrance into the 
hospital, Had there been an epidemic of typhus fever in the city at 
the time, the probability of a typhus infection would haye been strong. 

Influenza, especially of the gastro-intestinal type, may be con- 
founded with typhoid fever. The disease may set in with headache, 
fever, diarrhoea, and abdominal pain and tenderness. The spleen 
may also be enlarged, though, as a rule, not to the extent observed 
in typhoid, The abruptness of the onset, the early and profound 
prostration, and the multiplicity of symptoms, so charactoristic of 
influenza, aid us in differentiating thia disease from typhoid fever. 
On the other hand, the nervous form of typhoid sometimes resembles 
influenza very strongly during the first few days. Ultimately the 
course of the disease and particularly the continuance of the fever 
render the diagnosis clear. 

Simple continued fever can usually be distinguished from typhoid 
by the absence of prodromes, by the abrupt rise of the temperature, 
and by the presence of constipation rather than diarrhoea, More- 
over, as observed by Da Costa, whatever doubt may exist is cleared 
up ina fow days, as the symptoms in simple continued fever como 
toanend ata time at which in typhoid fever they begin to be more 
and mora developed. f 

Acute general miliary tuberculosis way readily be mistaken for 
typhoid fever. The differential diagnosis between the two affections 
is often extromely difficult. Tn both the onset is gradual, with loss 
of appetite, eongh, and steadily increasing fever. Bronchitis is com- 
mon to both diseases. Diarrhoea and tympnnites are rare in tuber- 
culosis; the abdomen is usually retracted and the bowels are con- 
stipated, Butdiarrhoea may occur and persist for days, and in certain 
cases the diagnosis has been complicated still further by the appear- 
ane of blood in the stools (Osler). The chief point of distinction is 
the irregularity of the temperature curve in acute tuberculosis. The 
respiration also is more rapid than in typhoid fever, even though no 
extensive pulmonary lesion can be detected. Enlargement of the 
apleen, though usually present, is also less marked than in typhoid. 
Tho ubsence of the characteristic rose rash is an important element 
in dingnosis, though in rare instances an oraption appears which is 
distinguished with difficulty from that of typhoid fever, Murchison 
describes a case in which from the fourth day until death there were 
successive crops of circular reddish spots which disappeared on press- 
ure. They differed, however, from those of typhoid fover in their 
eurly appearance, and in the long period over which they Kerk coma 
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meningitis very closely. The disease may set in suddenly with severe 
headache, delirium, retraction of the head, and twitching of the 
museles, and it may be impossible to make a certain diagnosis until 
the appearance of the rash. Osler states that he has “thrice per- 
formed autopsies on eases of this kind in which no suspicion of 
typhoid fever had been present, the intense cerebrospinal manifesta- 
tions having dominated the scene.” Such cases are, however, very 
rare. Here again the examination of the blood may determine the 
diagnosis. In cerebrospinal meningitis there is usually leucocytosis, 
whereas in typhoid fever the blood reacts to the Widal test. The 
rarity of cerebrospinal meningitis and the frequeney of typhoid fever 
should also be borne in mind. 

deute lobar pnewnonia may be confounded with typhoid fever. 
Cases of typhoid fever setting in with a chill and marked pulmonary 
symptoms may readily be taken for cases of simple primary pneu- 
monia, As the disease progressos the characteristic signs of typhoid 
appear and thesymptoms of the local lesion fall into the background. 
Osler states that he has brought such a caso before the class one week 
as typical pneumonia and a fortnight later shown the same case as 
undoubtedly one of typhoid fever. On the other hand, there are 
cases of pneumonia in which severe secondary symptoms develop, 
resembling the typhoid state, so that it may be impossible to exclude 
typhoid fever with certainty. Such cases are particularly apt to 
oceur in elderly people and we may be in doubt whether wo havo to 
do with senile pneumonia or with the so-called pneumotyphus. 

Pyemia is sometimes mistaken for typhoid fever, especially when 
the focus of infection is deep-seated. Faye observed two cases at 
Guy's Hospital in which such a mistake was made. In each of them 
the source of the infection was latent disease of the lumbar or the 
dorsal vertebrm, there being secondary abscesses in the lungs and 
the kidneys, and onca in tho heart. As a rule, the temperature in 
pymmia is more irregular, and the chills and profuse sweatings serve 
to distinguish it from typhoid. Sometimes, however, as observed 
by Osler, chills and sweats may bo absent. In such cases the pres- 
ence of lencoeytosia is a valuable diagnostic sign, especially when 
taken in connection with the absenea of the Widal reaction. 

Malignant endocarditis often strongly resembles typhoid fever. 
In both diseases there are diarrhea and abdominal tenderness and 
enlargement of the spleen. In both there are delirium and stupor 
and progrossive exhaustion. In endoearditis the onset is more abrupt, 
and the fever is less regular in type than in typhoid. There is usu- 
ally cardiac distress, thongh sometimes the cardiac symptoms, both 
subjective and objective, are entirely wanting. Leucocytosis is 





marked in malignant endocarditis, but is 

‘unless inflammatory complications occur. 
Appendicitis and typhoid foyer aro sometimes 

other. Such a mistake is usually soon 

toms in the one case and the constitutional 

establish the diagnosis within a few days. 

is more abrupt and the pain and tenderness in the 

are more acnte than in typhoid, In place of gurgling 

there is a sense of resistance on palpation as well as d 

cussion. Often a clearly defined tumor can be made 

flammatory process progresses. 












Prognosis. 


The prognosis in typhoid fever should always be gu: 
disease may apparently be of a very mild type and prog 
ably when suddenly the whole aspect of the case i: 
oceurronce of some complication, such as profuse 
perforation of the intestine, On the other hand, recovery 
takes place when the case has seemed hopeless. The 
pends largely upon the period of the disease at which c 
under the care of a physician. ‘The earlier in the attack 
is put to bed, tho moro favorable the prognosis. Cases 0} 
typhoid” in which the patient has kept about for a week or 
particularly apt to terminate fatally, The most imp 













‘and the signs of perforative peritonitis. The si 
symptoma has already been dwelt upon in previous 
need not be repeated here. Severe muscular tremor is als 
symptom, as it is believed to indicate deep and rapid u 
the bowel. Typhoid fever is more fatal among women 
men. ho difference in mortality, however, is but slig 
one per cent. Pregnancy is a serious complication, but 
as was formerly supposed. Abortion oceurs in the major: 
but the patient usually recovers, The prognosis is 
very fat persons as well as in those who have been 
is also grave, according to Murchison, in gouty subjects 
who have disease of the kidneys. In children under 
‘Prognosis is very favorable, as has already been stated. 1 
Sudden death sometimes occurs in typhoid fever witho 
tory symptoms and withont evident orga 
during the height of the fever or even during the course | 
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ently normal convalescence. Only one instance has come under my 
observation, It occurred in a young woman who was convalescent 
from a moderately severe attack of typhoid. The attending physician 
had ceased his visits, and the patient at the time the accident took 
place was alone in her room and was preparing to join the family at 
dinner. They heard a ery from her room and found her lying help- 
less on the bed. She gasped a few words of explanation, and when 
Treached the house some ten minutes later she was dead. The at- 
tending physician who arrived soon after said that the patient had 
shown no signs of cardiac weakness at any time in her illness. It is 
possible, however, that there may have been an inherited weakness 
of the heart in her case. Her death occurred about ten years ago, 
and since that time other members of her family have at times suf- 
fered from marked irregularity of the heart, which is liable to come 
on under any mental or physical strain. Sudden death is much more 
frequent in men than in women, in the proportion of 114 to 26, 
according to Dewévre’s statistics. 

The mortality in typhoid fever is very variable. Previous to the 
introduction of the Brand method of treatment, the death rate in 
hogpitals ranged from 12 to 25 per cent., with an avarage mortality of 
about 17 per cent. A remarkable exception to this high rate is 
afforded by the Cork Street Fever Hospital, Dublin, in which, dur- 
ing the twenty years ending March 31st, 1891, 1,405 cases of enteric 
fover wore treated, of which only 121 proved fatal, or 8,6 per cent. 
The mortality in private practice is, for obvious reasons, consider- 
ably less than that in hospitals. It is difficult to obtain aceurate sta- 
tistics on any large scale, but the death rate is estimated to be about 
ten per cent., varying with the severity of different epidemics. In the 
epidemic at Plymouth, Pa., in the summer of 1885, 1,200 porsons 
were attacked, and 130—or 10.8 per cent.—died. ‘The mortality was 
even less in the epidemic at Maidstone, England, in the autumn of 
1897, the total deaths heing 143 out of 1,886 cases, or only 7.6 per 
cent, Under the use of cold baths the death rate in hospitals has 
been greatly reduced, so that now it does not differ matorially from 
that in private practice, being about 7.5 per cent. in those institutions 
in which the Brand method is strictly earried out. Those hospitals 
which adhere to the expectant plan of treatment, such as the Metro- 
politan Fever Hospital and the Mousall Fever Hospital, still show a 
high rate of mortality, it being about 17 por cent. in the former and 
17.18 per cent. in the latter institution. Osler states that the last 
report of tho British Army Medical Department (1896) shows an 
increase in both incidence and mortality. 

The following table, compiled in the office of Surgeon-General 
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therefore requires, on the one hand, that the water supply should be 
pure and the drainage efficient; and, on the other, that the discharges 
of every case of the disease should be at once disinfected and thus 
rendered harmless. Munich furnishes a striking instance of what 
can be accomplished by the introduction of an improved system of 
drainage. Child's figures, quoted hy Osler, show that from 1851 to 
1860 the mean annual death rate from typhoid fever per 100,000 
inhabitants was 202.4; from 1860 to 1896 the mortality has steadily 
decreased, until in the latter year it waa only 5.6 per cent. 

General measures of sanitation belong to the domain of public 
hygiene, but much also remains to be done by the private practitioner. 
Each individual case of typhoid fever should be considered as a focus 
of infection, and should be handled accordingly, The proper meas- 
ures to be taken will be considered prosently, A careful soarch for 
the source of the contagion should also be made in every case. 
Should there be the least doubt as to the purity of the drinking-water, 
it should be boiled before it is drunk, unless a supply from another 
source can be obtained. If the milk be suspected, the same precau- 
tion must be taken with regard to it. In the presence of an epidemic 
all drinking-water and milk should be thoroughly boiled before they 
are used. Flies are now known to be sometimes the earriers of 
typhoid infection. It is probable that they were among the chief 
agencies in spreading the disease in our home camps during the late 
war with Spain, All food, therefore, which has beon exposed to in- 
fection in this manner should be well cooked before it is eaten, 

Tho chief duty, however, of the practising physician lies in pre- 
venting the spread of the disease from the patient under his immedi- 
ate charge. ‘The infection, as already stated, is commonly conveyed 
in the stools and urine. If there is vomiting it may also be carried 
in the vomited matters. The bacilli have even been found in the 
sweat and in the sputum. It follows, therefore, that all the dis- 
charges and secretions of the patient should be rigidly disinfected. 
The stools and urine, however, are the usual media of contagion. 

The following measures should be earried out in every case of 
typhoid fever, whether in private or hospital practice: 

1. The stools and urine should be disinfected with lime; either 
the milk of lime or the solution of the chloride (bleaching powder) 
may be used. The milk of lime ix prepared by carefully adding to 
fresh unslacked lime, placed in an earthen or wooden yessel, as much 
water as it will absorb, Tho slacked lime is then stirred with four 
parts of water to form milk of lime. The solution of the chloride of 
lime is prepared by adding six ounces of the powder (containing at 
least twenty-five per cent. of available chlorine) to one gallon of 
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sawdust and burned, or buried in trenches four feet deep and covered 
with milk of lime. The trenches should always be distant from any 
source of water supply, and also far remoyed from the kitchen or 
other places whore food is kept. 

8. Typhoid stools, whether in bedpan or trench, should never be 
left exposed to the air, but should always be promptly covered with 
a disinfecting solution. 

9. Disinfection of the stools should be continued until the patient 
is convalescent and is able to leave his bed. The urine should be 
disinfected throughont convulescence and so long as the patient re- 
mains under observation and control. 

10. After the death or recovery of the patient the mattress, bed- 
spread, and blankets should be thoroughly aired. If they have 
been soiled by dejecta, they should be disinfected by steam heat or 
burned. The bedstend should be washed with hot water and soap, 
followed by 4 1:1,000 sublimate solution, The rubber cover should 
be woll washed with cold water, and, if soiled, Lad best be burned. 


General Management. 


There is no disease in which good nursing and careful hygienic 
management are more important than in typhoid fever. The patient 
should be put to bed on the first day that the disease is suspected, 
and he should be kept in bed until thoroughily convalescent, Should 
he be taken ill ata long distance from his home, he should not be 
allowed to make the journey there, unless it is absolutely necessary 
in order to secure proper treatment. All experience shows that those 
cases do best that have had absolute rest in bed from the beginning of 
the attack, Tho low mortality among patients in private practice as 
compared with those seen in hospital service is largely due to the 
fact that the former usually come under observation at an early 
period of the disease, The patient should not be allowed to leave his 
bed for any purpose whatovor until convalescence is well established. 
The use of the bedpan and urinal must be insisted upon from the 
beginning. Most patients have difficulty at first in emptying the 
bowels or bladder in the recumbent position, but as a rule they soon 
acquire the habit, particularly if the bowels are not allowed to 
become constipated. Popper, however, has met with eases in which 
the effort was without result, and caused such excitement and annoy- 
ance that it was necessary to have the patient lifted upon the com- 
mode at the side of the bed, In his experience this necessity arose 
most frequently with young women, but by the use of proper care no 
ill effects followed in any case, 








DIET. 719 


soft cloth wet with a solution of borax or boric acid in glycerin and 
water. The teeth should be kept clean, and the lips moistened if 
they show a tendency to become dry and cracked. These measures 
not only contribute greatly to the comfort of the patient, but they 
tend to prevent the stomatitis which so often leads to inflammation of 
the parotid or to middle-ear disease. 

The patient should receive no visitors. One member of the imme- 
diate family may be allowed to be with him, provided no harm seems 
to result. No unnecessary conversation should be permitted in the 
sick-room, nor should the patient be informed of any news that would 
be likely to excite him. Repose of mind is only second in impor- 
tance to repose of body. 


Diet. 


Tho diet should be carefully regulated, All food must be admin- 
istered in fluid form from the beginning of the disease until the tem- 
perature has been normal at least s week, Nourishment should be 
given frequently and at fixed intervals—at least as often as once in 
three hours. Milk in some form is by common consent the best food 
in typhoid fever. It should not be given pure, but always diluted 
with lime-water or vichy or other carbonated water, in the propor- 
tion of one part of the dilnent to three or four of the milk. About 
forty-eight ounces may be given in the twenty-four hours—this 
amount, if digested and assimilated, will supply suflicient nourish- 
ment to the patient in the great majority of cases. Milk is usually 
well borne, but occasionally, especially if not sufficiently dilated, the 
stomach will not tolerate it when given continuously for a long 
period. This intolerance is shown by an increase of the gastric 
symptoms or by the presence of masses of curds in the stools. In 
such cases the mill may be replaced in whole or in part by the use of 
soups or animal broths. Peptonizing the milk makes it more easily 
digested, or it may be given in the form of whey or buttermilk or 
kumyss. Some patients can digest milk, but grow tired of it, In 
such cases tho addition of coffee or brandy or rum will render it more 
palatable. In my own experience, particularly in hospital practice, 
it ia seldom that any food but milk is required from the beginning to 
the end of the disease. There is no reason, however, why tha diet 
should not be varied oceasionally by the use of other forms of liquid 
nourishment. Of late years I have been accustomed in private prac- 
tice to allow at least once or twice a day from four to six ounces of 
meat broth, in place of an equivalent amount of milk. Milk, how- 
ever, in my opinion, should constitute our main dependence in the 
great majority of cases of typhoid fever, 


cine. As rule, no harm will be 
nourishment for an hour or two 
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Water.—Water shouldbe given freely whether the patient has 
thirst or not. Water not only quenches the thirst and improves the 
nutrition of the patient, but it helps in the elimination of waste prod- 
uets through the kidneys and counteracts the tendency to constipu- 
tion which is so often observed in typhoid fever. In order to insure 
a sufficient amount, it should be administered at stated intervals, in 
the same manner as the food. I am in the habit of ordering two 
qnarta of pure water a day, eight ounces being given every three 
hours in the twenty-four. If eight ounces seems too large a quantity 
to be taken at one time, the amount should be reduced to six ounces, 
given at two-hoaor intervals during the day and every three hours at 
night. Gilman Thompson very properly advises that the water 
should not be drank too soon after the fluid food, but in the intervals, 
so as not to dilute the gastric juice too much. The systematic 
administration of water in typhoid fever has grown in favor in recent 
years, and forms an important part of certain special plans of treat- 
ment to be described later. 

In addition to water, lemonade or weak cold tea may occasionally 
be given. The juice of a sweet orange is usually permissible, also 
coffee or cocoa well diluted with milk, and given in moderate quanti- 
ties once a day. Effervescent waters are very grateful to the patient, 
but must be used with caution, because of their tendency to increase 

flatulence. 

Alcohol.—Alcobol should not be given as a matter of routine. Tt 
is seldom required during the first two weeks of the disease, and in 
mild eases it may not be needed at any time. The chief indications 
for tho administration of stimulants in typhoid fever are to be found 
in the stata of the heart, the pulse, the tongue, and the nervons sys- 
tem. If the impulse of the heart grows weak and the first sound 
obscure, or the pulse becomes soft and compressible or unduly rapid 
or weak and irregular, alcohol is called for. A dry, brown tongue in- 
dicates, a5 a rule, the need of stimulants, and under their use it will 
often become moist and clean at the edges. The presence of extremo 
restlessness or low muttering delirium is usnally an indication for the 
perigee of aleohol. Sometimes this condition develops or be- 

marked while under free stimulation, and 

ey of aleohol in causing it. 

nt of stimulants for 

of complications, 

is always an 

development of 

tendinum, in- 
ion. 
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“4, Dolirium lessens, the patient becoming more tranquil, or even 
falling asleep.” 

Some patients, particularly women, do not like whiskey or 
brandy, In such cases an equivalent amount of porb or sherry or 
other strong wine may be used. If there is vomiting, dry cham- 
pagne in doses of an ounce or two is recommended by Thompson, 
Champagne is also serviceable in cases of impending collapse, 
Striimpell does not hesitate to give beer in moderate amount, if the 
patient desires it. Tt is, however, apt to increase yastrie catarrh 
and is not much used in this country. The use of stimulants in con- 
yalesconce will be referred to later. 


Special Forms of Treatment. 
“Hyprornerary. 


The external use of cold water is the most generally accepted 
method of treatment of typhoid fever at the present day. Tt was 
first proposed in1786 by James Currie, of Liverpool, who practised it 
systematically in all forms of continued fever. Some ten years later 
ho published his “Medieal Reports on the Effects of Water, Cold and 
Warm, as a Remedy in Fever and Other Diseases.” In this work he 
deseribed with admirable clearness the class of cases in which he 
believed the cold-water treatment to be indicated, and laid down strict 
rules for its administration, Currie employed, as a rule, cold affu- 
sions, using salt wator of 45° to 60° F,, tho temporature varying with 
the season of the yoar, When cold water could not be obtained, as 
in the tropics, he advised the use of cool baths (77° to 78° F.), the 
duration of the immersion depending “on the effects on the pulse, 
on the sensations, aud on the heat, measured by the thermometer.” 
He preferred salt water to fresh, on account of the stimulating effect 
of sea salt on the vessels of the skin, by which, in his opinion, the 
debilitating action of cold is prevented. Salt water also, whether for 
the purpose of immersion or affusion, he found more grateful to the 
patient than fresh water. Sea water was used when at hand; other- 


wise a saturated solution of sea t ay effects of the cold 
affusions, as observed b roro an ab 
reduction of the 


Unfortunately his fi 
tions insisted upon 
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Th beginning the bath treatment, it is sometimes advisable to give 
the first bath at a temperature of 80° or 85° F’., the second at a some- 
what lower temperature, and so on until on the third or fourth bath 
70° I. is reached. The patient is thus gradually accustomed to the 
idea of the baths, and often does not notice their increasing coldness, 
In the treatment of childron and old persons, and in cases of great 
prostration coming under observation late in the disease, the gradu- 
ated bath of Ziemssen is useful. In this bath the temperature of the 
water is 90° F. when the patient is placed in it; this is gradually 
reduced to 72° F. by the addition of ico, The results of the Ziems- 
sen bath are not so good as those of the Brand bath, but it has 
the advantage that the shock to the patient is not so great. What- 
ever system of bathing is employed, the physician should always be 
present at the first oue or two baths, in order to note the effects upon 
the patient and to seo that the technique is properly understood and 
carried out. The only contraindications to the cold-bath treatment, 
according to Osler, are peritonitis and hemorrhage. 

The good effects of the Brand bath, when given systematically us 
above described, are; 1, The reduction of the temperature; 2, The 
strengthening of the heart and pulse; 3. The deepening and slowing 
of the respiration, with diminution of the bronchitis and pulmonary 
congestion; 4. The improvement of the nervous symptoms; deli- 
rium and stupor lessen or disappear, and insomnia is relieved; 5. 
A marked reduction in the mortality as compared with that under 
previous methods of treatment. The reduction of temperature ef- 
fected by the baths varies greatly with the stage of the disease and 
in different cases. During the first week or ten days there may be a 
fall of only a fraction of a degree. In some cases during a period of 
two or three days there may be no change whatever after the bath, 
and occasionally I have seen the thermometer register one or two- 
tenths of a dogroo higher after tho bath than before. Sooner or 
luter, however, the most obstinate fever yields, and towards the end 
of the second week and in the third week the temperature will gener- 
ally fall from two to five degrees after each bath (see Chart No. 10), In 
the course of the two or three hours following the bath the tempera- 
ture usually rises again to about its former level, but, as observed by 
Baruch, from day to day there will be a gradual yet steady diminu- 
tion of the average temperature, which indicates that the resisting 
power of the system is gaining sway over the disease. Chart No. 10 
shows the inereasing effect of the baths upon the fever with the 
steady roduction of tho average temperature, The effect of the bath 
upon the circulation is immediate and marked. The heart's action 
becomes stronger, the pulse slower and fuller. Tt is not unusual to 
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‘The reduction in the mortality of the disease is the most impor- 
tant gain from the cold-water treatment. Previous to the introduc- 
tion of hydrotherapy, tho death rate in hospitals ranged from 17 to 
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25 per cont. Tho variation in the rate in different epidemics and in 
different institutions has already been considered in the section on 
prognosis. Under the Brand treatment the mortality in hospitals 
has been reduced to 7.5 per cent. and even less. The results in 
different hospitals in this country are remarkably uniform, 
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more quickly than in the bathtub, When the bath is over, the water is 
drawn off by siphoning or by removing one of the blankets at the foot 
or side of the bed and allowing the water to flow into a pail on the floor. 
‘The rubber cover is now dried, a fresh sheet passed under the patient, 
and a sheet and light blanket placed over him as after the tub bath. 

In addition to being relieved from the labor of lifting the patient 
from bed to tub and from tub to bed, the bed bath is mach less fa- 
tiguing to the attendants than the tub bath because the patient lies 
at a more convenient height, I have often seen this form of bath 
given in the women’s wards of Bollevao Hospital and can testify to 
the comparative ense of its administration. It is quite as effective, 
also, in my experience, as the fall tub bath, both in reducing tem- 
perature and in stimulating the patient. 

The Cold Puck.—This is given as follows: A large woollen blanket 
is spread upon the mattress, previously protected by a rubber cover. A 
large coarse linen sheet, wrung out of water of a temperature of from 
60° to 70° F., is spread upon the blanket. The patient, with his head 
covered with a wet towel, is carefully wrapped in the wet sheet from 
his shoulders to his feet, and is then snugly enveloped in the blank- 
ot, the ends of which must be tucked closely around the neck and 
around and over the feet. Everything depends, according to Baruch, 
upon complete exclusion of air from beneath the blanket cover. The 
duration_of the pack will depend upon the object for which it is 
given. If reduction of temperature is the chief aim, the patient must 
be removed from the pack as soon as it becomes warm and placed 
in another about two degrees higher. From this pack he is again 
removed into another of two degrees higher, and this process is re- 
peated until four or five packs have been given or until the tempera- 
ture approximutes the normal. If the patient has marked nervous 
symptoms and the bath is given for its calming effect the first pack 
should be prolonged for an hour or more. A restless patient will 
often fall asleep in the pack, and Baruch advises that he be allowed 
to sleep until he awakens, and then rapidly sponged with cold water 
before he is placed in bed. ~ 

The cold pack is useful when the tub bath is contraindicated or 
when it is opposed by the patient or his friends, The cooling effect 
of the pack is much less than that of the bath. According to Lieber- 
meister, four consecutive cold packs, of from ten to twenty minutes” 
duration each, are about equivalent in effect to a cold bath of ten 
minutes. The cold pack finds its especial indication in cases with 
modorato tomporature (101° to 103° F.), but attended with delirium or 
insomnia or other pronounced nervous aymptoms, Tho pack is also 
of great service in tho treatment of children, when circumstances 
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glove, or holding a gauze or linen wash cloth. He avoids the sponge, 
because it does not produce sufficient friction and thus prevents reac- 
tion. The stroking with a wet sponge produces cooling by evaporn- 
tion, but very little irritation of the nerve terminals, and consequently 
very little if any effect upon the central neryous system, which should 
be the chief aim of hydriatic procedures, Baruch bathes the patient by 
freely throwing water from the hollow of the hand or by saturating a 
crumpled piece of gauze with the water and gently rabbing successive 
parts, frequently dipping the cloth and squeezing the water out of it 
over the parts. The geutle shoek of the impnct of the water applied 
by these methods is accompanied and followed by gentle friction. 
When the ablution is complete, the patient, if sufficiently vigorous, 
is simply wrapped ina dry sheet and allowed to dry spontaneously. 
In debilitated subjects it is best to bathe and dry the body limb by 
limb to avoid chilling the surface, 


Meviersan, Trearwenr. 


Mild uncomplicated cases of typhoid fever require little if any 
medication, In severe cases, apart from the complications, the chief 
indication for treatment is furnished by the height of the temperature 
and this is best controlled by the hydrotherapentic measures de- 
scribed above. Before the value of the Brand method had obtained 
xeneral recognition it was the practice to use certain antipyretic drags 
for the purposo of lowering tho temperature, aud thoy are still em- 
ployed by some physicians. The most important of these antipyretics 
are quinine and the coal-tar derivatives. 

Quiniue, to be effective in typhoid fever, must be given in lange 
doses, gra. xxx. to xly. in the twenty-four hours. Liebermeister was: 
accustomed to give this amount in divided doses at short inter- 
vals, grs. viiss, every ton minutes until the desired quantity had heen 
taken. Ho insisted that the whole amount should be tuken within 
the space of an hour. The drag was admiuistored at nightfall in 
i that the effect of the quinine might coincide with the usual 

emission on the following day, ‘The dose was not repeated, 

n less than forty-eight hours. Liebermeister, although a 

of the cold-water treatment of typhoid, was also 
dof the great value of quinine as an antipyretic in 
He found it of especial service in those cases in which 
yield to the cold baths or in which the baths wero 
account of intestinal homorrhage, or cardiac weak- 
erreason, After an experience with fifteen hun- 
patients, to whom he had given quinine in large 
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reported benefit from their use in typhoid fever, The duration of 
the disease is not usually shortened, but its course is rendered milder 
and its mortality lessened. Tew clinicians believe that antiseptic 
medication is equal in effectiveness to the cold-water treatment as 
applied by Brand. It is intended rather for use in those cases in 
which, for one reason or another, the Brand method cannot be car- 
ried out. 

Among the remedies recommended for their antiseptic effect may 
be mentioned calomel, naphthalin, beta-naphthol, thymol, carbolie 
acid and tincture of iodine, chlorine water, and salol. Calomel has 
beon used more largely perhaps than any other drug. It is em- 
ployed not only because of its antiseptic properties, but also because 
it is a safe and efficient laxative. Liebermeister was one of the first 
to advocate its use in typhoid fever, He was accustomed to give it 
in three or four doses of seven and one-half grains each in the first 
twenty-four hours of treatment. He claimed that under its use tho 
duration of the disease was materially shortened and its intensity 
lessened. Many other authorities, notably Bouchard, recommend 
the use of calomel, either in large initial doses after the method of 
Liebermeister or in small and repeated doses throughout the disease, 

Naphthalin was very oxtensivoly tried somo ton years ago, both 
alone and in association with calomel, It was first reeommended by 
Rossbach, who believed that it exerted an abortive effect in early 
cases. The majority, however, of those who used the remedy failed 
to see any benefit from its use and found it inferior as an antiseptic 
to other drugs of this class. 

Beta-naphthol is a powerful germicide. It is but slightly soluble 
in fluids and therefore reaches the intestine undecomposed. It is 
also non-toxic and is said to be non-irritant in doses which are suffi- 
cient to exert an antiseptic and disinfectant effect on the bowel. It is 
given in wafers, capsules, or tablets in doses of gr. v. to x. throo to 
five times a day. Bouchard combines salicylate of bismuth with 
it if there is diarrhcea, or salicylate of magnesium if there is con- 
stipation. Very favorable results have been reported from the use 
of beta-naphthol, Abdominal pain and meteorism diminish, the 
tongue becomes clean and moist, and tho passayes lose their offen- 
sive smell. Convalescence also seems more rapid and with less ten- 
‘dency to secondary complications. Thymal ix » very efficient intes- 
tinal antiseptic. Tt may be given in doses of from twenty to forty 
grains aday. Henry, of Philadelphia, has used it in a large number 
fof cases with rosults similar to those produced by beta-naphthol, 

A mixture of carbolie acid and the tincture of iodine, in the pro- 
‘portion of one part of the former to two of the latter, has been rec- 
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of from forty tosixty grainsaday. Itappears to act upon the alimen- 
tary canal like naphthol. The tongue cleans rapidly and the stools 
Jose their offensive odor, Salol is also called a urinary antiseptic, asin 
its elimination it sterilizes the urine (Hare). Mark Richardson has, 
however, recently reported that the typhoid bacilli may persist in 
the urine for considerable periods of time in spite of a daily dose of 
thirty grains of the drug. In one case a patient received thirty grains 
of salol a day for thirteen days, with no apparent effect on the bacilli. 
Urotropin, 6 non-toxic and non-irritating derivative of formaldehyde, 
was found by Richardson to be much superior to salol as a urinary 
antiseptic, and he coueludes from his experiments that in the great 
majority of cases urotropin, given for a week in daily doses of thirty 
grains, will remove typhoid bacilli permanently from the urine. 


Tae Exnrsarive ap Antiseptic TREatTMEnr, 


‘The eliminative and antiseptic treatment of typhoid fover has as 
its object not only the destruction but also the prompt removal of the 
bacillus and its toxic products. The destruction is accomplished by 
some one of the methods of intestinal antisepsia just described. The 
removal or elimination is affected by securing frea and thorough 
evacuation of the bowels daily by means of purgatives. Large quan- 
tities of water ure also given at frequent intervals to replace the fluid 
carried off in the discharges. Purgation is not a new method of 
treatment in enteric fever. Karly in this century Stoll and Delarroque 
and Andral used purgatives freely throughout the disease, and ap- 
parently with beneficial effect upon its course. Nor, as we have 
seep, is the use of antisepties altogether a modern procedure in the 
treatment of typhoid fever. But it is only within quite recent years 
that the two methods have been combined into a systematic plan of 
treatment. 

Woodbridge of Cleveland and Thistle of Toronto, working inde- 
pendently of each other, are the two chief exponents and advocates: 
of the use of purgatives and antiseptics in typhoid fever. The 
method of Woodbridge is ax follows: On the appearance of the 
carliest ymptoms of fever and without waiting until a positive diag- 
is pus, the treatment is begun with tablets each of which 
























“Typhoid Fever and its Abortive Treatment,” he states that “the 
patient who has been put under this treatment early in the course of 
tho disease need not go to bed or in any great degree be restricted in 
diet, debarred from social enjoyment, or even be required to neglect 
or omit his attendance upon his business." Tn this book, as well as 
in his other published writings, a large number of cases are given, 
accompanied with charts, in which the temperature touched the nor- 
mal point on the tenth day of treatment and the patient was well and 
able to attend to his ordinary affairs, 

Thistle employs no complicated formulm, and his whole plan of 
treatment is exceedingly simple and correspondingly easy to carry 
out. The purgative medicines chosen are those that act on the upper 
and smaller intestine. Perhaps the most satisfactory is the combina- 
tion of calomel and salines. Other purgatives, however, may be 
given, such as cascara sagrada, Seidlitz powders, Carlsbad salts, or 
compound cathartic pill Of the antiseptics his chief experience is 
with salol and his practice is to give it in five to ten grain doses every 
threo or four hours. Thistle holds that antiseptics may bo given in 
much larger doses and with greater freedom from the occurrence of 
symptoms due to the antiseptic, if associated with the frequent ad- 
ministration of purgatives. To compensate for the withdrawal of so 
much finid from the body by such frequent purgations, as well as to 
dilute and facilitate the elimination of the typhoid poison through 
the kidnoys, the ingestion of largo quantities of water is enjoined. 
Reduced to its simplest terms the treatment may be outlined as fol- 
lows: Calomel is given daily in fractional doses, one-half grain every 
half-hour until three grains have been taken, followed three hours 
later by Epsom or Rochelle salts in half-ounce doses. Sufficient 
calomel and salines should he given to secure from three to five move- 
ments daily. For intestinal antisepsis salol is given in five-grain 
doses, with eight ounces of water, every three hours. 

‘Thistle, in one of his recent papers, reports 172 cases treated. by 
‘himeolf and other physicians in Toronto according to his method, with 
ora mortality of 8 per cent. No casos are excluded, whether 
treatment early or late, Of the futul cases, 2 died of 

y co convalescence, 2 of intestinal hemorrhage, and 
stomach and nose with general purpura 
of the body. The two cases of intes- 
observation in the third week of active 
oxo fatal cases, intestinal hemorrhage 

ed, There was no death from tox- 






















cation. Tympanites never developed 
and when present at first invariably 
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disappeared ns soon as elimination was freely secured. Delirium 
was practically unknown after the first days. Out of 

charts in his possession, Thistle continues, fifty-eight show that the 
highest temperature reached was in the first three days. pce 
the temperature inclined towards normal as soon as 

secured. Several charts are presented in which papery 
scends as regularly as a flight of steps, reaching normal on from the 
seventh to the tenth day of treatment. The charts seem like dupli- 
cates of those published by Woodbridge. All the other symptoms 
improved with the decline of the fever. 

Tn order to form some estimate of the value of the eliminative and 
antiseptic treatment of typhoid fever I have employed it in a consid- 
erable number of cases during the past two years. I have also col- 
lected all the records that were available of cases treated in hospitals 
by othor physicians, I have succeeded in obtaining the full histories 
and charts of seventy-eight cases, fifty-two of which were treated 
strictly according to the method advocated by Woodbridge, the other 
twenty-six after the plan followed by Thistle. Each group of cases: 
will be considered separately. 

Fourteen of the cases in the first group were treated in New York 
hospitals. Four of these were under the care of Dr. We s! 
himself, who directed their treatment, in the wards of Dr. Charles T. 
Dana in Bellevue Hospital, Two cases were treated by Dr. H. P. 
Loomis in the New York Hospital, one by Dr. Charles W, Nammack 
in Bellevue Hospital, one by Dr, F, H. Daniels in the Manhattan 
Hospital, und six by myself in Bellevue Hospital. Thirteen cases: 
recovered and one died, the fatal case being one of Dr. Woodbridge's 
four cases. ‘Two cases were complicated with pleurisy with effusion, 
the complication being present when the patients entered the hospital. 
These two eases were also under Dr. Woodbridge’s care. Tho other 
ented the regular course of uncomplicated typhoid fever of 
moderate severity. One patient bad a relapse beginning on the thir- 
ticth day of the disease, All the cases were treated with the tablets pre- 
pared by Parke, Dayis & Co. according to Dr, Woodbridge’s formule. 
‘Tho six cases under my observation all ran a favorable course, but in 
no instance was tho disease aborted, although the treatment was begun 
in one case as early as the sixth day, Chart No. 11 shows the tempera- 
ture curve iu this case, Although of only moderate severity, with the 
temperature never above 104°, the normal point* was not reached 
til the twenty-ninth day of treatment and the thirty-fourth day of 
disease. In this case, as in all the others, both the spirit and 
* The first day of norma] temperature refers to the first day on which the tem- 
Perature was below 99° throughout the twenty-four hours, 
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tho letter of Dr.. Woodbridge’s instructions wore followed, Iwas not 
content with simply giving the required number of tablets, but I saw 
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entered the hospital on the eighth day of the disease, one on the 
ninth, one on the tenth, one on the twelfth, and one on tho fifteenth. 
‘Treatment was begun on the following day in every case. The aver- 
age day on which treatment was begun was the twelfth, and the tem- 
perature became normal, on the average, on the twenty-seventh day 
of the disease, or the sixteenth day of the treatment. 

The results in the thirteen cases taken as a whole were not so 
favorable, probably because some of the cases were more severe than 
those under my care. Normal temperature was not reached, on the 
average, until the thirty-second day of the disease, or the twentieth 
of treatment. 

In order to compare these results with those obtained in the same 
hospital under other methods of treatment I have taken twenty cases 
which entered Bellevue Hospital during the summer and autumn 
months of 1896, 1897, and 1898. Nine of the twenty cases were 
treated with tub baths, and stimulants and tonics as indicated. The 
others received simply expectant treatment. ‘The twenty cases en- 
tered the hospital, on the average, on the eleventh day of the disease. 
Treatment was begun on the following day, and the temperature be 
came normal on the thirty-second day of the disease and the twen- 
ty-first day of treatment, 

‘The romaining thirty-eight cases of this group were treated by 
Dr. Woodbridge in the United States General Hospital at Fort Myer, 
Va., daring the summer and antumn of 1898. By the kind permis- 
sion of Surgeon-General Sternberg I have been farnished with copies 
of the charts and clinical histories of all these cases. Four of the 
pationts died, three of intestinal hemorrhage and one of exhaustion, 
giving a mortality of 10.5 per cent, for the thirty-eight cases, as 
compared with a death rate of 9 per cant. among the eases treated 
in the other wards of the hospital, The four fatal cases came under 
treatment on the fourth, seventh, eighth, and ninth days of the dis- 
ease. Thirty-four patients recovered. The average day on which 
treatment was begun in these cases was the eighth, and the tempera- 
tare reached normal, on the average, on the twenty-ninth day of the — 
disease, or the twenty-second day of treatment. There were 
in seven cases of the thirty-eight, a much larger proportion th 
curred among the other eases in the hospital. For LC p 
comparison with the cases that recovered, Dr, J. 
ogist of the hospital, has kindly forwarded to me ¢ 
‘of twenty-four unselected cases taken from the 1 
hospital, These cases were under the general 
by Major William B. Davis to be followed in) 
hospital, with the exception of the ona ward Ww 
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under the charge of Dr. Woodbridge. This treatment is so judicious 
and well rounded that I shall describe it in brief outline. On en- 
trance, the bowels were thoroughly moved with calomel and soda, 
then Burney Yeo's chlorine mixture was given, one ounce every threa 
hours, also # glassful of boiled and iced water avery four hours. Cold 
Sponging was used when the temperature was between 100° and 102.5°, 
and iced baths, with friction of the body, when above that figure. 
Strychnine was administered hypodermically, and whiskey pro re nata 
as soon as the henrt showed slight signs of weakness. Unless the 
patient had one or two movements n day culomel in broken doses was 
given, followed, if necessary, by Seidlitz powder. The main value of 
the Yeo chlorine mixture, in Major Davis' opinion, seemed to be that 
it so modified tho typhoid toxin as largely to do away with nervous 
symptoms, After two weeks’ treatment with the chlorine mixture, in 
each case it was stopped and salol in ten-grain doses (i.(/, substituted, 
as by that time the patient had become much opposed to it on account 
of the taste. The diet was milk and broths until the temperature had 
been normal for ten days. This treatment has been employed by 
! Major Davis for many years, and was instituted at the Hospital 
at Fort Myer one month before Dr. Woodbridge came, On analyz- 
ing the records of the twenty-four cases subjected to this treat- 
ment it appears that ihe temperature reached normal, on the aver- 
, age, on the twenty-fourth day of the diseaso, or the nineteenth day of 
treatment. 

In the following table I hava combined in Group A all the eases 
treated by the Woodbridge method, both in New York and at Fort 
Myer, and in Group B the forty-four cases treated by the usual 
methods in Bellevue Hospital and in the United States Hospital at 
Fort Myer: 
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From this table it appears that. the clinical course of the disease 
was practically the same in the two groups of cases. The patients 
entered the hospital at the same period of the disease—early in the 
second week—defervescence took place on yery nearly the same day, 


and the average length of stay in the hospital was about the same. 
‘The slight difforence of a day or two would probably disappear if the 
number of cases wore larger. In no single instance could it be said 
that the disease was aborted. We have already stated that there 
ware five deaths in the total number of fifty-two cases treated necord- 
ing to the Woodbridge method, a mortality of 9.6 per cent. We 
must conclude, therefore, that this method of treatment does not al- 
ways prevent death nor does it abort the diseaso, even when instituted 
early in its course, Ishall defer giving my general impressions of 
the value of the treatment until T have described the results obtained 
ly the Thistle method, for I regard the two plans of treatment as 
essentially the same. 

The second group of twenty-six cases were treated by myself dur- 
ing the autumn months of 1898, with calomel, Epsom salts, and salol 
necording to the method advocated by Thistle. Tn several of the 
cases Barney Yoo's chlorine water was used instead of the salol. 
Abontone-half of the patients were soldiers who bad acquired typhoid 
fever in the army camps, the others were women and children. Most 
of the patients were sponged with cold or cool water, some received 
tub baths when the temperature or other symptoms called for them, 

iven stiimmlants when needed, but not as a matter of routine. 
One patient, a woman who entered the hospital on the fifteenth day 
of the disease, died forty days later. During her stay in the hospital 
she received seventy-seven bed and sponge baths, her temperature 
nz above 104° a large part of the time (see Chart No. 3). Tho 
ng patients recovered, There were no complications, but re- 
lapses occurred in three cases, or in 11.5 per cent, ‘Treatment was 
not bogun, on the average, until the twelfth day, as tho cases came 
under observation late in the disease. The temperature. became 
mal on the twenty-sixth day of the disease and the fifteenth of tr 
ment. Five of the twenty-five patients were children in whom the 
fover lasted twenty-one days, on the average, with twelve d 
treatment. Excluding these five eases, the duration of the: 
the remaining twenty is lengthened to twan 
trentiment to sixteen days. T have pl 
compared them in the follo 
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Personal Impressions of the Eliminative and Antiseptic Treatment 
of Typhoid Fever.—The above report nnd analysis of cases show, as T 
have already stated, that this method of treatment does not abort 
the disease nor does it always prevent death, On the other hand, the 
rate of mortality is not high, there being but six deaths in the total 
number of seventy-eight cases, or 7.7 per cent. The results, there- 
fore, so far as the mortality is concerned, compare very well with 
those obtained by the cold-bath treatment. There was also a note- 
worthy absence of complications. Excluding the two cases in which 
plourisy with offusion was present whon the patients entered the hos- 
pital, not a single complication occurred among the seventy-eight 
cases, The absence of intestinal hemorrhage in the seventy-two pa- 
tients who recovered testifies strongly to the harmlessness of active 
purgation in typhoid fever, especially when we consider the advanced 
stage of the disease at which many of the eases como under treatment. 
In several other respects I have been favorably impressed hy the treat- 
ment. Tn a number of the cases under my care delirium and somno- 
Jence were marked at the time of entrance into the hospital, but in 
every instance these symptoms subsided in a few days, quite as 
promptly, in fact, as under the use of cold baths, Tympanites also 
d very rapidly, never calling for any especial treatment. 
ina word, did well, much better than under simple ex- 
and fully as well as under the Brand method, as T 
d in the hospitals of this country. The principles 

tive and antiseptic treatment secm to me to be 
h the results fall short of the claims of its chief ad- 
no advantage in the use of the rather fantastic 
Woodbridge, and the constant dosing of the 
twenty-four hours causes needless annoyance 
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to both patient and attendants. The simpler method of Thistle an- 
swers every purpose, and is easily carried out by a nurse of average 
intelli 
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Sprcrric TREATMENT WITH BacreRiaL Couurones on Seaum. 


The term “specific" was formerly applied to the treatment of 
typhoid fever by carbolic acid and other agents, which, by virtue of 
their antiseptic power, were believed to exert a specific or antidotal 
action on the disease. The term is now applied to the method of 
treatment by inoculation of attannated bacterial cultures, or of anti- 
toxic or bactericidal serum derived from them. The employment of 
bacterial products in typhoid is somewhat analogous to the treatment 
of tuberculosis with tuberculin, while the use of antitoxic or 
cidal serum is based on the same principles as its use in diphtheria. 
‘The actual value of this method of treatment of typhoid fever is ax 
yet undetermined, but the results so far obtained are interesting and 
deserve careful consideration. 

Treatment by Attenuated Bacterial Cultures.—E, Fraenkel, in a 
paper entitled “ The Specific Treatment of Typhoid Fever,” described 
in 1893 a method of treatment by deep subcutaneous injections of 
sterilized cultures of typhoid bacilli grown in thymus bouillon. The 
injectious were given in initial doses of .5 gm. of theeculture deep into 
the gluteal region, followed on the next day by lL gm. The second 
injection was usually attended by a slight rise of temperature, some 
times accompanied with a chill. The injections were now continued 
in increasing amounts at forty-eight-hour intervals until from 4 te 
5 gm. were given ata dose, On the sixth or eighth day of treatment 
the temperature usually fell to normal, At the samo time the pulse 
diminished in frequency, the nervous symptoms disappeared, the 
tongna became clean, and the patient entered upon convalescence, 
Even in those cases in which the fall of temperature was not complete 
the fever changed from the continuous to the remittent type, and the 
duration of the disease was shortened. Fraenkel treated fifty-seven — 
cases in all, and in the great majority the treatment was effectire 
Neither complications nor relapses were prevented, but the Tatler 
yielded promptly to further injections of the thymus culture, 

‘Th. Rumpf repeated the experiments of Fraenkel, but employed 
eultures of the bacillus pyocyaneus in place of the typhoid bacillus. — 
His results were similar to those of Fraenkel's, but not quite so 

Avorable. Ho treated thirty patients, two of whom died, one 
Meumonin and one of intestinal hemorrhage. Several other ob 
| iad lave made trial of this method of treatment of typhoid 
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‘Von Jaksch treated nine cases with cultures of the typhoid bacillus 
and eight with cultures of the bacillus pyocyaneus. He was not 
favorably impressed with the treatment, although in both series of 
cases the continuous was changed to a remittent fever, and the dura- 
tion of the disease was shortened. These results, however, were not 
obtained in severe cases. The injections, also, were unpleasant and 
painful to the patients. In one case which came to autopsy, sterile 
pyocyaneus pus was found in the injection wound. Kraus and 
Buswell tried the pyocyaneus thymus culture in twelve cases, of which 
ten recovered and two died, The injections were made into the thigh 
and were followed by a limited lymphangitis and abscesses in two 
cases. Only three cases showed positive resulta on the temperature. 
One case showed marked general improvement, though there was no 
decided fall of temperature. These observers concluded that the 
treatment had no specific curative value. 

The only observations on this method of treatment recorded in 
this country are those of A. Lambert, of New York, and G. B. Hen- 
shaw, of Boston. Lambert reported in April, 1895, the results ob- 
tained in twenty-eight cases treated in the hospital servico of various 
New York physicians with a typhoid thymus bouillon prepared by 
himself according to the method employed by Fraenkel, Of the 
twenty-eight cases fifteen showed more or Jess improvement, which 
could, he thought, be fairly attributed to the injections. Twelve did 
not improve under the treatment, and one death occurred. In the 
fifteen cases showing improvement tho injections were begun usually 
about the tenth day, ranging from the sixth to the fifteenth. In the 
twelve cases showing no benefit from the treatment, the injections 
were begun at a time varying from the niuth to the twenty-second 
day of the disease, averaging on the fifteenth day. This is five daye 
later than in the group of improved cases, and bears out the state- 
ment of Rumpf that the earlier in the disease the injections are begun 
the more chance there is of a beneficial action. Tn the first two cases 
treated, the injections were given in increasing amounts at for 
eight-hour intervals, as advised by Fraenkel. Later it was deemed 
expodiont to shorten the interval, and tho injections wero given evory 
twenty-four hours. This gave much better results, both in regard to 
the temperature curve and in the general improvement of the patient. 

Ten of the twenty-eight cases reported by Lambert were treated 
by myself, either in my wards at Bellevue Hospital or in the service 
of Dr, William H. Draper at Roosevelt Hospital. In five of the ten 
eases the results of the injections were well marked. The effect was 
so striking in one instance that I shall give a brief account of the 
case. The treatment was begun on the eighth day of the disease—as 








the manner described by Fraenkel. The ene 
treatment had complained bitterly of the soreness 
jections, was very grateful for the relief produced by Some 
ten days later a relapse took place, and pegers emmy = 
the injections repeated. Unfortunately, the supply of 
tion was exhausted, and the ordinary treatment, including the use of 
baths, wasemployed. Under this treatment the relapse, as shown by 
Chart No. 12, lasted thirteen days—fully twice as long as the primary 
attack, As relapses in typhoid fever are usually of shorter duration 
than the original attack, the result in this case seemed to speak for 
the efficney of the treatment. T gave all the injections myself—some 
fifty in number in the ten cases—and I saw no harmful results, either 
local or general, In two cases, including the one related, temporary 
soreness was caused by tho larger doses, but nothing more, 
Henshaw treated thirteen cases with typhoid thymus bonillon, 
and in his paper gives full histories with charts of all thecases. The 
results seemed marked in eight cases, in four the course of the fever 
was not materially affected, and there was one death from intestinal 
hemorrhage. As it has been suggested that the favorable effect of 
this treatment is perhaps due to the thymus extract, one case was 
jected with plain sterilized thymus bouillon, without inoculation. 
typhoid bacilli, There were no appreciable changes in the te - 
ture chart nor in the condition of the patient ot any time. 
seems to prove that the prosonce of the typhoid organisms is 
tinl to the success of the treatment. Henshaw suggesta the 
more concentrated and stronger cultures and, if possible, 
more persistent injections than were given in the cases $0 far 
Sterilized typhoid cultures have been employed by several 
menters for immunizing purposes. Wright and Semple hare 
pared a vaccine, using measured quantities of dead typhoid ‘bacil 
which had been grown in broth. Eighteen medical officers of # 
Army or Indian Medical Service were inoculated with the vac 
Their blood gave the Widal reaction after inoculation, and 
and Somple believe that they were rendered immune to typhoid 
wy, of Heidelberg, and R. Pfeiffer have also used typhoid cult 
8 a vaccine, with results similar to those obtained by Wri 
ple. 
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and its toxins. Chantemesse has treated a number of cases of typhoid 
fever with his seram and believes it to have considerable 

value, Under its use the nervous symptoms sbate, the temperature 
is lowered, and recovery hastened. Farther experimentation is 
needed to determine its exact value. 

The serum prepared by Bokenham has been used with apparent 
good effect in a limited number of cases. Pope treated four cases 
during the height of the fever and noted a steady defervescencs from 
the date of the injections. ‘The temperature came down by lysis, the 
pulse improved, the tongue cleaned, and the patients looked better. 
Cooper and Steele observed equally good results in two cases treated 
by them. 

S. W. Lambert treated two cases in the New York Hospital with 
the serum prepared by Hiss. One patient died, the other recovered. 
There was no appreciable effect upon the course of the disease in 
either case. The strength of the seram employed in these cases is 
such that .05 c.e. will protect a guinea-pig from death if injected into 
the peritoneal cavity at the same time with double the fatal dose of a 
bouillon enltare of the typhoid bacillus, 

Other experimenters haya employed the blood serum of pacients 
convalescent from typhoid fever. Silvestri treated two very severe 
cases which wore rapidly growing worse undor other treatment, in- 
cluding cold baths. He gave in one case 14 gm., in the other 20 gm., 
in two doses. Both patients improved ina remarkable manner and 
conyalesced rapidly. The heart's action was strengthened, and the 
nervous symptoms disappeared, The temperature remained an- 
changed for four days in one case, but all the other symptoms im- 
proved. Joz, on the other hand, reports six cases in which he used 
serum from convalescants in doses as high as 80 to 35 gm., with 
absolutely no effect, He believes that the antitoxie and protective 
bodies in the serum from conyalescents are too few to be efficient in 
typhoid fever in man, although they are effective in small animals, 

as mice and guinea-pigs. Pollak’s results were but little better 
ghieen eases to which he gave injections of serum from eonvales- 
cents in quantities of from 2 to 45 gm. Tn three very mild cases the 
temperature fell after the injections and did notrise again. As arule, 
there was o sudden rise of temperature immediately after the injec 
tion, but no subsequent improvement. In one case indeed this rise 
of temperature wis followed by collapse. There was no effect on the 
bdominal or cerebral symptoms. Tn one case an abscess formed at 
site of injection; in six others there was local tenderness. Tn 
‘ly nll the cases decided lencocytosis developed in the course: 

1 treatment. ‘ 
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Treatment of Special Symptoms and Complications. 


Headache,—Headache requires, as a rule, but little special treat- 
ment, The room should be darkened, and perfect quiet maintained. 
Cold may be applied to the head, or lotions of menthol or camphor 
or cologne. Sometimes hot applications are more grateful to the 
patient. A capsicum plaster to the nape of the neck is often of ser- 
vies. If the headache persists in spite of these measures, it may 
usually be relieved by small doses (gr. iii-v.) of phenacetin or anti- 
pyrin repeated at short intervals. Pepper advises the use of a sup- 
pository of extract of opium, gr. 8s., with quinine, gr. y.-vili., when 
the pain is not allayed by the above remedies. The headache usually 
disappears spontaneously early in the second week, but I have the 
notes of one case in which it continued into the fourth week, and was 
relieved only by twenty-drop doses of laudanum, 

Insomnia sometimes calls for active treatment. Bromide of sodi- 
um (gr. xy.) and chloral hydrate (xr. viii.) in combination, are prob- 
ably the most efficient hypnotics we possess for use -in the insomnia 
of typhoid fever, though Dreschfield advises that they should not be 
given if the heart's action is weak. T have never seen any ill effect 
from their administration in the above dose. Codeine, gr. 4-4, acts 
well in some cases, also sulphonal or trional, in doses of fifteen to 
thirty grains. An occasional hypodermic injection of morphino (gr. 4) 
may be given at nightfall, and usually has a most happy effect, 

‘Delirium, somnolence, anil restlessness ave best relieved by hydre~ 
therapy. These symptoms are rarely promivent in cases which have 
been treated by cold baths from the outset. If delirium persists in 
spite of the baths, an ice cap may be placed upon tho head and mor- 
phine given hypodermically.. When the symptoms suggest the onset 
of meningitis, Tyson recommends leeches to the temples or behind 
the ears, adding that he has seen an almost magical quicting effect 
thus produced. Blisters are condemned by both Tyson and Osler, 
For the nocturnal rostlessness, Osler gives Dover's powder. Among 
the milder remedies, the bromides, camphor, and yalerian are all 
useful. Tt should not be forgotten that restlessness may be caused 
by an overdistended bladder. Active delirium is often best con- 
trolled by a hypodermic injection of hyoscine (gr. hq) repeated in 
two hours if necessary. Two or more of these drngs in combination 
will frequently act better than one of them alone. Sometimes the 
delirium and restlessness are due to exhaustion, and are then to be 
treated by increased alcoholic stimulation. Good nursing is indis- 
pensable in the management of delirious patients. A soothing voice 





in the bowel. In such cases intestinal antisepties, such as 
2 salol, or charcoal, should be given. The abdominal 
caused by the distended bowel may require the use of an opiate. 
ne gas is mainly confinod to the large intestine, and much relief is 
often gained by passing the rectal tube high up into the colon. This 
procedure may be repeated once or twice a day and large quantities 
of gas drawn off. If this measure fails it may be necessary to resort 
to puncture of the colon. This operation is, of course, attended with 
eousiderable danger to the patient and by some authorities is not be- 
lieved to be justifiable. Dalgliesh, however, hus recently reported 
case in which a fatal issue was averted by puneture of the trans- 
verse colon, The patient was in a condition of collapse, the abdomi- 
nal tympanites being extreme, The transverse colon was distinctly 
delineated ranning across the abdomen, Tho introduction of a long 
tube through the rectum led to copions evacuation of typical pea- 
soupy fluid, which was horribly offensive. Its removal, however, 
afforded no relief, so that a trocar and a cannula were pushed into the 
dilated colon. On removing the trocar much gas escaped with a loud, 
hissing noise, continuing for two minutes. Thero was immediate 
relief to the distention, and the general condition improved remark- 
ably. ‘Thetympanites later recurred tosomeextent. The patient had 
one rather profuse intestinal hemorrhage and a series of chills, which 
responded to quinine. Recovery was evcntually complete. When 
the tympanites is due to debility and toa paretie distention of the 
bowel it is to be met by free stimulation with whiskey and by the 
use of strychnine in full doses. 

Diarrhea is usually controlled with little difficulty, A moderate 
diarrhaea—two to four stools in the twenty-four how 3 beneficial to 
the patient and should be encouraged, in my opinion, rather than 
cheeked. The older writers looked upon diarrhea as a formidable 
symptom, and the influence of their teachings is still shown in the 
practice of many physicians at the present day. The view is, how- 
ever, slowly gaining ground that diarrhaa should properly be re- 
garded as an effort of nature to yet rid of the poisonous products of 
the disease, and that in itself it is not to be feared. As I have al- 
rendy stated, diarrhea artificially produced by the use of laxutives 
from the beginning of the disease does no harm to the patient. If 
tho movements exceed four a day, bismuth may be given in rather 
large doses, Opium in small doses (gr. }-]) may be added to the 
bismuth, but care should be taken not to produce constipation, 
Sometimes excessive diarrhoea is caused or aggravated by improper 
food. Tf an inspection of the stools shows the presence of curds the 
dict should be changed or reatricted. 
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Constipation, in my experience, requires attention more frequently 
than diarrhoa, If a patient is brought under treatment early in the 
course of the disease, and is placed upon a carefully regulated diet, 
days may pass without an evacuation of the bowels, unless laxatives 
or enemata are given, 

Intestinal hemorrhage should be treated by absolute rest, cold to 
the abdomen, and fall doses of acetate of lead and opium. Rest is 
the most essential part of the treatment. If the hemorrhage is pro- 
fuse, it may be well to dispense with the bed-pan and allow the pa- 
tient to pass the motions into the drawsheet or a folded cloth. Cold 
may be applied to the abdomen by the Leiter coil or by means of 
light ice-bays. The diet should be temporarily restricted and all 
food and drink given cold. Cracked ice may be given freely. Haro 
recommends the use of Monsel’s salt (ferri subsulphas) as follows: 
Three grains made into a pill should be given every half-hour or 
oftener, the pill being made hard enough to resch the intestine with- 
out being dissolved and its contents decomposed in the stomach. 
Ergot is advocated by many writers but is of doubtful value except 
perhaps in the lighter hemorrhages early in the disease. If the bleed- 
ing is from an eroded artery it may even be increased by the eonstrict- 
ing action of the ergot npon the artarioles*bayond the bleeding point. 
Osler thinks that the patient may be spared the usual styptic mix- 
tures with which he is so often drenched. I have never felt the need 
of using anything but the acetate of lead and opium already men- 
tioned. If there is a tendency to collapse stimulants should bo given 
freely. Stewart nivises the hypodermic use of nitroglycerin (gr. 5) 
in» syringeful of ether. Strychnine should be given in the same 
manner, If the loss of blood has been great, the foot of the bed 
should be raised and normal salt solution given by hypodermoclysis 
or by rectal injection, 

Pevitonitis, whether due to perforation of the intestine or to other 
causes, is to be met by the free use of opium. Absolute rest must be 
maintained and the amount of food and drink reduced to a minimum. 
Cold should be applied to the abdomen, especially to the right iliac 
region. Should the symptoms point to perforation a surgeon should 
he associated in the case and the advisability of laparotomy econsid- 
ered. Peritonitis in the large majority of cases is caused by perfora- 
tion of the intestine or of the gall-bladder, and in either event surgi- 
cal interference offers the most hope for the patient. Keen, in his 
study of tho subject, collected 83 cases of laparotomy after typhoid 
perforation of the intestine. In the 83 cases there were 16 recoveries 
and (7 deaths, or a mortality of 80.64 per cent. ns compared with 90 
to 95 per cont. of deaths after perforation without operation, J. Ee 
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Platt has recently collected 20 cases in addition to those reported by 
Keen, making 103 in all, with 21 recoveries and 82 deaths, thus re- 
ducing the death rate to 79.62 per cent, Platt believes that if opera~ 
tion were undertaken within twenty-four hours of the time of perfora- 
tion recovery would follow in from twenty-five to thirty per cent. of 
the cases in which without operation o fatal result would inevitably 
occur. When perforation of the gall-bladder takes place lupnrotomy 
is even more strongly indicated, There are 30 recorded cases of this 
accident, 4 of which were operated upon. Three of the 4 patients 
recovered, whereas the remaining 26 all died. 

The time of operation after perforation of the intestine must be 
wisely chosen. According to Keen, the best time is not during the 
immediate primary shock which lasts during the first few hours. An 
analysis of the cases shows that the second twelve hours after per- 
foration is the most favorable period. There should then be no fur- 
ther delay. “The earliest moment at which the operation can be 
done after the immediate shock of the perforation, provided, of course, 
there has been any shock, as is sometimes not the case, the better it 
will be for the patient. Every hour then counts, since the infection 
of the peritoneum becomes more diffuse and more intense” (Keen). 
In the cases operated upon within twelve hours, the percentage of re- 
coveries was 26.7 per cent.; between twelve and twenty-four hours, 
30 per cent. After twenty-four hours the mortality was almost total. 
Keen therefore lays down the rule that if the operation is not done 
within about twenty-four hours after the perforation there is practically 
no hope of a recovery. 

Cardiac weakness is to be met by the free use of aleohol nnd 
strychnine, If the case is urgent, strychnine should be given hypo- 
dermically in doses of gr. 5-4; every four hours. Caffeine is also 
a valuable remody, and may be given in addition to the strychnino. 
Digitalis is advised by many writers, but should be employed with 
great caution, if at all, as it is a dangerous stimulant to the heart 
when degeneration of the myocardium exists. In sudden cardiac 
failure nitroglycerin is of great servico, and may be given hypoder- 
mionlly in doses of gr. ;'y in aleohol or ether. If the weakness of the 
circulation is extreme, the patient should be kept in the recumbent 
position with the foot of the bed raived and the pillows removed. 
J. ©. Wilson also recommends the application of sinapisms or tar- 
pentine stupes to the precordia and opigastriam. 

Typhoid affections of the bones require prompt and thorough surgi- 
eal treatment. As has already been stated, necrosis and periostitis 
are the most frequent forms of bone disease, “ When fluctuation can 
be perceived, unquestionably immediate operation should be dons. 

Vou, XVI.—43 
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It is botter, however, to operate even before fluctuation arises unless — 
spontaneous resolution is fairly certain to follow. By such early 
interference suppuration may be avoided and the case cut short 
(Keen). 

Fortunately, surgical treatment in most cases is needed, not dur 
ing the typhoid attack, but after return to health, 


Management of Convalescence. 


The management of the diet is our chief concern during convales- 
cence. The change from fluid to solid food should be made very 
gradually. In my opinion solid food—meaning thereby meat—should 
not be permitted until the evening temperature has been normal for at 
least a week, Some practitioners allow it on the disappearance of the 
fever, others as soon as the patient becomes hungry, provided the 
temperature is within fairly normal limits and the other symptoms 
are favorable, But little good is accomplished by such early indul- 
genca of the appetite of the patient, and irreparable harm may be 
done. Semisolid food, however, such as soft-boiled eggs, mill tonst, 
and baked custards, may be allowed within two or three days after 
the fever subsides, One egg may be given on the first day, then if no 
harm results, two eggs on the second day, always allowing a sufficient 
interval of time to elapse to note any rise of temperature or other 
unfavorable symptoms, Farinaceous foods—rice, tapioca, farina, 
wheatena, etc.—may next be added to the diet. At the end of a week 
or ton days a little meat may bo allowed, Scraped beef made inton 
sandwich with bread is much used in the New York hospitals as an 
introduction to solid food. The following diet table is given by Gil- 
man Thompson as suitable for the convalescence of typhoid fever, 
beginning two or three days after disappearance of all fever: 

First Day.—Chicken broth thickened with thoroughly boiled rice; 
milk toust or cream toast. Once only during the day. 

Second Day.—Tanket, mutton broth, and bread crumbs; milk toast. 
» of tender steak may be chewed, but not swallowed. 

Third Day. —Asmall scraped-l beef sandwich atnoon. A soft-eooked 
egg or bakod custard for supper, 

Fourth Day.—The soft part of three or four oysters. Meat broth 
thickened with a beaten egg; cream toast; riea pudding or blaze 
mange and whipped cream, or Bavarian cream. 

Lifth Day,—Seraped-beef sandwich ; a tender sweetbread. Bread 
and milk, A poached egg. Calf’s-foot jelly. 

Sixth Doy.—Mush and milk, scrambled oggs, chicken jelly. 
Bread and butter. 
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Seventh Day.—A small piece of tenderloin steak, or a little breast 
of broiled chicken, Bread and butter. Boiled rice. Wine jelly. 
Sponge cake and whipped cream. 
Bighth Day.—A slice of tender, rare toast beef, a thoroughly baked 
potato served with butter or mashed with cream. Other foods 
_ as before. 

Ninth Day.—A little broiled fresh fish for breakfast. Beofsteak at 
dinner. Rice, macaroni, egys. Sago, rice, or milk pudding; a baked 
apple. 

Tenth Day.—Maush and milk; a squab or breast of partridge or 
roust chicken, Other foods us before. 

In severe cases, in which much aleohol has beon used, it is usually 
necessary to continue stimulation for some timo after subsidence of 
the fever. Wine or beer or whiskey may be used, taken preferably 
with the meals, Thompson thinks it well to give a little alcoholic 
stimulant if thero is much difference in the frequency of the pulse 
between lying down and sitting or standing, or if the pulse is very 
slow. Bradycardia is very common in convalescence from typhoid 
fever. Osler has counted the pulse as low as 30, and states that 
instances are on record of still fewer beats to the minute. 

Towards the end of the first week of normal temperature the patient 
may be allowed to sit up in bed for a half-hour or an hour each day. 
During the course of the second week he can nsnully sit in 2 chair or 

lie on a sofa for a part of each day without ill effect. Indeed, getting 

| the patient out of bed often has a beneficial effect upon his digestion 
and causes him to sleep moro soundly. Sometimes, especially whon 

the attack has been protracted and severe, tha temperatura keeps up 
Jong after the morbid process has terminated. Da Costa and Musser 
have called purticulur attention to this class of cases, terming then 
cases of “hed-fever.” In these cases the fever is due to exhaustion, 

Taek of food, and long continuance in bed. The nso of stimulants, 
solid food, and getting the patient ont of bed bring the temperature 
to normal. 

The patient should be carefully guarded against all unnecessary 
excitement or emotional disturbance. A recrudescence of the fever 
often follows upon the first visit of sympathetic friends or relatives, 
Marchison reminds us that the liability to perforation, hemorrhage, 
or a relapse, when convalescence appears to be progressing favorably, 
‘must always be kept in view, and in every case it ix important to con 
tinue taking the temperature once every evening for at east two weeks 
after the commencement of convalescence, When convalescence is 
slow, a chango of air and scone is indicated. 
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Abortion In typhold fever, 682 
Abortive fever, 441, see Simple contin- 


wed fever 
Abscesses, formation of, 376 
healing of, 308 
hepatic, diagnosis from lobar pneu- 
monia, 58 
in dysentery, 268, 260, 287 
fn typhoid fever, 602, 676 
in cerebrospinal meningitis, 168 
in erysipelas, 419 
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aplonic, in typhoid fever, 679 
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typhold fever complicated by, 
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in typhold fever, 603, 649 


Alcoliol in the treatment of lobar pueu- 
monia, 118 
of typhoid fever, 721 
Alcoholism in the etiology of cerebro- 
spinal meningitis, 204 
Amarba coli, 250 
felis, 203 
mitis, 298 
dysonteriw, 251 
intestini vulgaris, 268 
Amubu in abscess of the liver, 253, 269 
in dysentery, 249 
Anwinia in typhold fever, 600, 629 
Anwsthesia, areas of, in cerebrospinal 
meningitis, 150 
surgical, lobar pneumonia follow- 
‘ing, D4, 84 
Analgesics in the treatment of lobar 
pueumonis, 121 
Anasarca complicating dysentery, 286 
Animals, cerebrospinal meningitis in, 194 
typhold inoculations in, 571, 576 
Anorexia in relapsing fover, 500, 615 
in typhoid fovor, 634 
Anosmia in cerebrospinal meningitis, 
162 
Anthrocia rubula, 807, sce Fiens 
Antipncumotexin, 44, 122 
Antipyretica in the treatment of lobar 
pnoumonia, 120 
of relapsing fever, 40 
of typhold fever, 732 
Antiseptics in the treatment of typhoid 
fover, 732 
Antitoxin of erysipelns, 481 
of pneumonia, 44, 123 
of relapsing fever, 478, 626, 533, 
3d 
of typhoid fever, 747 
Anus, spasm of the sphincter, in dysen- 
tory, 978 
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in typhoid fever, 604 
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distribution, 567 
extra-corporeal existence, 574 
habitat of, in the body, 585 
identification of, 569 
isolation of, from the stools and 
urine, 707 
morphology, 565 
persistence in the body, 578 
resistance, 574 
transmission of, 580 
vitality, 574 
Backache in cerebrospinal meningitis, 
150 
in typhoid fever, 643 
Barracks, dysenteric infection of, 242 
Bath treatment of typhoid fever, 728 
Bedsores in typhoid fever, 611, 685 
Bile, disordered secretion of, in dysen- 
tery, 274 
Bile-ducts, complications on the part of 
the, in typhoid fever, 678 
Bilious fever, 551, 694, see Typhoid fever 
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Bilious typhold, 455, 489, 497, 500 
Bismuth in the treatment of dyzentery, 


78 

Blood, changes fx the, in erysipelas, 420 
in cerebrospinal meningiths, 183 
in pneumonia, 15 


diplococcus intracellularis in the, 
15 

meningococeus in the, 175 

‘Obernumier’s splrochwtw la the, 406 





in relapsing fever, 524 
in typhoid fever, 607 
Brand method of treatment of typhoid 
fever, 724 
Braxxax, Joux Wrsters, on Symp- 
tomatology and Treatment of Typhoid 
Fever, 613 
Bronchi, lesions of the, in relapsing fe- 
ver, 519 
in typhoid fever, 604, 688 
Bronchial breathing in lobar pneumo- 
nia, 23 
Bronchitis in typhoid fever, 688 
complicating lobar pneumonia, 63, 
184 
relapsing fever, 515 
typhoid fever, 658 
Bronchophony in lobar pneumonia, 22 
Bronchopneumonia, bacteriology of, 135 
diagnosis of, from lobar pneumonia, 
36 
Bukowina fever, 460 


Caxcrvm sulphide in yaws, 845 
sulphocarbolate in yaws, 845 





Casts, urinary, in typhoid fever, 649 

—— in typhoid fever, 682 
Cataract, typhoid fever followed by, 683 

‘Catarrhal fever, 441, s00 Skinple contin. 


wed fover 
Catching cold as a cause of fever, 443 
‘Cells, slumbering, in connective tissue, 
866 
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graphical distribution, 145; clinical 
study, 148; symptoms, 140; course, 
duration, and termination, 150; 
complications, 161; varieties, 104; 
diagnosis, 163; prognosis, 176; 
treatment, 177; pathological an- 
tomy, 180; bacterlology, 18: 
comparative pathology, 1M; epi- 

etiology, 108; 

bibliographical 





Corcbrospinal meningitis, abortive, 100 
‘nbwcesses In, 168 
‘age in relation to, 202 
albuminuria in, 158 
Ailcoholinn in the etlology of, 204 
nowethetic aroas ia, 160 
anosmia in, 162 
aphasia in, 191 
arthritis in, 168 
Dechache fa, 150 
bacteriology, 184 
bibliographical referonces, 291 
blood changes fo, 183 
‘ploodletting tn, 177 
bromide of potassium in, 178 
cephalalgia ia, 149 
. Classification, 164 
climate fn relation to, 201 
; linfcal study, 148 
‘cold in relation to, 201, 204 
© come i, 182 


complications, 69, 161 
constipation in, 158 
contagiousness of, 205 
contractures in, 150 
convalescence from, 160 
convulsions in, 161 
corrosive sublimate in the treatment 
of, 180 
course, 159 
crisis in, 166 
crowding in relation to, 202 
deafness in, 152, 102 
delirium in, 151 
diagnosis, 168 
from influenza, 169 
from tuberculous meningitis, 
178 
from typhoid fever, 168, 710 
from typhus fever, 168 
Kernig's sign, 170 
of epidemic from sporadic, 170 
digestive disturbnnces in, 156 
diplococous futracellularis in, 190 
duration, 159 
ear lesions in, 183 
epidemics of, 145, 106 
coineident with eptdemtes of 
other diseases, 205 
duration of, 190 
extension of, 198 
recrudescence of, 199 
types of, 197 
ergot in the treatment of, 180. 
eruption of, 163 
cticlogy 198 
exanthom of, 153 
eye troubles in, 152, 168 
fatigue in relation to, 203 
fever in, 158 
foudroyant form, 165 
geographical distribution, 144 
headache in, 1 
‘heart Jesions in, 184 
herpes in, 152 
history, 144 
of the bacteriology of, 185 
hydrotherapy of, 178 
in animals, 194 
fucubation period, 911 












‘4 
bose meningitis, intermittent, 
iT 


intestinal lesfons in, 188 

invasion period, 160 

Joint lesfons in, 184 

Kernig’s sign in the dingnosis of, 
170 


kidney lestons in, 184 
lenticular rose apots fn, 158 
loucocytosis in, 183 
Miver in, 184 
lumbar puncture in the diagnosis 
of, 178 
{n the treatment of, 179 
malignant, 165 
inicrobic associations in, 198 
modes of contagion of, 209 
mortality, 150, 178 
nausea in, 156 
nephritis in, 158, 168 
nervous symptoms, 149 
olfactory disturbances in, 152 
opium in, 178 
pain in, 149 
paralysis in, 151 
parotitis In, 163 
pathological anatomy, 180 
pathology, comparative, 194 
petechin in, 158 
petechinl, 167 
pneumonia complicating, 69 
pneumonia fn relation to, 215 
pncumococeus in, 188, 219, 290 
potassium permangnnate fa the 
treatment of, 180 
prognosis, 176 
prophylaxis, 221 
pulse in, 156 
pupils in, 153 
purpurie, 167 
rachialgia in, 150 
renetion period, 150 
relapwes, 10L 
respiration fn, 156 
respiratory lesions in, 184 
rigidity of the nucha in, 150 
salicylates {n the trentment of, 179 
seazonnl prevalence of, 201 
sequel, 160 
sex in relation to, 208 
akin affections In, 152 
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in, 189 


of, 180 


‘treatment, 177 


vertigo in, 161 
vomiting in, 156 
warm baths in the treatment of, 178 
Cesspool fever, B51 
Chlorides in the urine diminished in 
pneumonia, 15 
Chloroform, inhalations of, followed by 
pocumonia, 54, St 
‘in the treatment of lobar pnen- 
monia, 02, 101 
Chickenpox, typhoid fever associated 
with, 690 
Children, lobar pneumonia in, 120 
typhold fever in, 699 
Chill in cerebrospinal meningitia, 160 
in dysentery, 276 
in lobar pneumonia, 3, 6 
in simple continued fever, 446 
Cholecystitis in typhoid fever, 87S 
Cholelithiasis following typhoid fever, 





Chores following typhoid fever, 666 
Choroiditis, typhoid fever complicated 
by, 668 
Cicatrization, process of, 268 
Circulatory ayatom, 
part of the, in typhold fever, 07 
Joaions of tho, in typhold fever, 
607 










to typhoid fever, 561 
to yaws, 815 
Coko, 806, 813, see Fara 
Cold tn the etlology of cerebrospinal 
meningitis, 201, 204 
of fover, 443 
of lobar pneumonia, 82 
in the treatment of lobar pneu- 
monia, 118 
of typhoid fever, 723 
Colic in dysentery, 275, 280, 281 
Collodion in the treatment of erysipelas, 
ae 
Coma in cerebrospinal meningitis, 152 
in lobar pneumonia, 20 
Compression In the treatment of erysip- 
elas, 425 
Conjunctivitis, typhoid fever compli- 
cated by, 668 
Connective tissue, production of, 385 
replacement of defects by, 383 
slumbering calls in, 366 
Constipation in cerebrospinal meningi 
tis, 158 
in dysentery, 288 
in typhoid fevor, 351 


treatment, 75 
Continued fever, 441, see Simpte eonutin- 
wed fever 
common, 551 
Contractures in cerebrospinal menin= 
itis, 150 


Convalescence from relapsing fever, 
458 


from typhoid fever, 734 
Convulsions in cerebrospinal meningitis, 
11 
in lobar pneumonia, 20 
in typhoid fever, 662 
Corrosive sublimute tu the treatment of 
cerebrospinal moningitiv, 180 
Congh fa lobar pacumonin, 4, 19 
Crabs, yaws, 822 
Crappox, 822 
Creosote in the treanment of lobar pueu- 
monia, 98, 99 
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765 
Crisis in cerebrospinal meningitis, 186 

fn lobar pncumonia, 11, 45 

factors in the, 45, 128 
Crowding in the etiology of cerebro- 
spinal meningitis, 202 

Cutleular grains in yaws, 896 
Cystitis in typhoid fever, 681 


Danrnes, $19 
Denf-mutism, cerebrospinal meningitis 
cause of, 163 
Denfness in cerebrospinal meningitis, 
152, 162 
in typhoid fever, 595, 647 
Death, cause of, {u lobar pueumonta, 20 
Decubitus in typhoid fever, 611, 685 
Delirium in cerebrospinal meningitis, 
11 
in lobar pneumonia, 18 
in typhoid fever, 43 
‘treatment, 749 
Dormatit{s, erysipetntous, 418 
gangrenous, typhoid fever compli- 
ented hy, 660 
Desquamation in typhoid fever, 620 
Dinrrhes, dysenteric, 278 
in relapsing fever, 500, 515 
in lobar pueumonis, 67 
in typhoid fever, 636 
treatment, 751 
Dinzo renction in typhoid fever, 651 
Diet In the etlology of dysentery, 258 
of yaws, 319 
in the troxtment of dysentery, 200 
of lobar pacumonin, 87 
of relapsing fever, 538 
of typhoid fover, 710, 754 
Digitalis fn the treatment of lobar pneu- 
moni, 115 
Diphtheria, relapsing fever complient- 
ing, 513 
typhoid fevor associated with, 691 
Diplococous intracelulntis meningitidis, 
190 
pneumonin, 50 
Dislocation, non-traumatic, in typhoid 
arthritis, 683 
Dizziness in typhold fever, 643 
Dolor, symptom of fntlammatton, 857 
Dothienenteria, 601, 619, se Typhoid 
fever 





























of form of medium intensity, 
280, 284 

of grave form, 281, 284 

of mild form, 279, 283 

temperature curve in, 276, 280, 931, 
282 


‘tenesmus in, 275 
‘thrombosis complicating, 280 
tongue In, 277 
tormina in, 275, 280, 281 
treatment, 205 
terete, 299 
of aoute, 296 
of chronic, 290 
preventive, 300 
typhoid fover associntod with, 204 
typhus fever ussociated with, 294 
ulcer of, 269, 263, 267 
cveatrization of, 268 
four forms, 266 
unity of, 236, 240 
urine in, 277 
varieties of acute, 278 


“Dyspnea fa lobar pneumonia, 9 
‘Dysuria in dysentery, 276 


‘Ean, lesions of the, ia cerebrosplual 
meningitis, 183 
in relapsing fovor, 515 
in typhoid fover, 595, 047, 667 
‘ARDS, LANDON B., on Simple Con: 
tinued Fever, 439 
2 ism complicating typhoid fever, 


ema, suboutuncous, typhoid fe- 
_ ver complicated by, 656 

fever, 551 

itis, erysipolas complicnted by, 


423 
lobar poeumonia complicated by, 66 
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~ 
67 


Endocarditis, malignant, diagnosis of, 
~ from typhold fever, 711 

typhoid fever complicated by, 657, 
Enteric fever, 651, 615, see Typhoid 


‘fecr 
Enteritie fever, 591 
Entoromosenteric fever, 651 
Ephomeral fever, 441, eve Simple con- 
tinued fever 
Epidemics of corcbrospinal meningitis, 
145, 196 
of dysentery, 287 
of erysipelas, 406, 416 
of relapsing fever, 456 
FEpldidywitia in typhoid fever, 681 
Epilepsy following typhoid fever, 866 
Eplstasis in relapsing fever, 498 
in typhoid fever, 647 
treatment of, 750 
Ergot in the treatment of cerebrospinal 
moningstis, 180 
Eruption in cerebrospinal meningitis, 
153, 167 
in erysiplens, 418 
in relapsing fever, 502 
in simple continued fever, 446 
In typhotd fever, 611, 626 
‘im childron, 701 
in yaws, 918, 334 
Erysipelas, 405 
history, 405; etiology, 408; oymp 
tows, 419; complications, 422; ery- 
sipelas of the mucous membrines, 
423; dinguosis, 424; prognosis, 495 ; 
treatinent, 425: prophylaxis, 4345 
bibliography, 435 
Erysipolas, abscess formation in, 419 
nutitorin of, 431 
aasociation of, with other diseases, 
ALG 
bacteriology, 408 
bibliography, 485 
bilfous, 406 
blood changes in, 420 
Celsus’ description of, 405 

















complications, 422 
definition, 409 
diagnosis, 124 


from simple continuod foro, 
449 


duration, 422 







remittent, a torm at one time ap: 


plied to typhold, 551 
simple continued, 441, see Simple 


slow, 551 

Smyrna, 

spotted, 148, seo Cerebronpinal mon 
ingitis 


‘sin, 441, see Simple continued Serer 
‘thormic, see Thermic fever 
typhoid, 551, 615, sce Typhoiil fooer 
worm, see Worm fever 

886 


‘Ussuo, varying composition of 
different, 362 


¥ erysipelas of the, 424 
typhoid infection of the, 563, 085 
ramivnsia, 307, Bee ae 
kel’s pneumococcus, 
fnareased vocal, a lobar pew 

monia, 23 
Fanotio leas, » symptom of intlamima 
‘307 


in typhold fever, G11, O84 


pen, affections of the, in ty- 
{d fever, 96, 678 
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Gustritis, catarrbal, diagnosis from sim~ 
ple continued fever, 449 
Gastroenteritis, catarrhal, diagnoain 
from simplo continued fover, 449 
Genitourinary organs, affections of the, 
in relapsing fever, 517 
in typhoid fever, 648, 650 
Glands, regeneration of, 383 
Glossitis in typhoid fever, 660 
Glottis, adema of the, in erysipelas, 
a4 


in typhoid fovor, 858 

Granulation tise, 884 
Grunuloma tropicnm, 805, see Taine 
Grunulomata of yaws, 820, 837 
Gratelles, 820 
Ground-water theory of the origin of 

typhold fovor, 561 
Guinea comm yaws, 820 


Haaearmnmens in relapsing fever, 500, 
tg 
tn typhotd fever, 671 
Mumnturia in typhoid fover, 681 
Hemoglobin dininished in relapsing 
fever, 507 
in typhotd fever, 600, 630 
Mumoglobinuria in typhoid fever, 003 
Themoptysis in typhoid fever, 654, 656 
Hale, lous of, in typhold fever, 612, 685 
Headucho in corebrospinal meningitis, 
149, 166 
in relapsing fevor, 486, 601 
in almple continued fever, 446 
in typhoid fever, 642 
treatment, 749 
Heart, burdea on the right, in lobar 
paeumonia, 26 
lesions of tho, in carebrospinal men 
ingitis, 184 
in relapsing fever, S18 





170 


Beart, in typhoid fever, 609, 657 
‘post-mortem appearance of the, in 
pneumonia, 40 
‘weakness in typhoid fever, 
treatment, 753. 
Heat fever, diagnosis of, from simple 
continued fever, 450 
‘Heat, inflammatory, 857 
in the treatment of cerebrospinal 
meningitis, 178 
of dysentery, 298 
Hemiplegia in typhoid fever, 663 
infantile, in typhoid fever, 607 
Hemorrhage in relapsing fever, 498 
in typhold fever, 661 


‘Heredity in relation to yaws, 316 
‘Herpes in cerebrospinal mening!tis, 162 
in lobar pneumonia, prognostic sig- 
nificance of, 77 
‘Horses, cerebrospinal mentagitis tn, 
104 
Humidity in the etiology of cerebro- 
spinal meningitis, 202 
Hydrotherapy of cerebrospinal menin- 
gitis, 178 
of dysentery, 298 
of relapsing fever, 542 
of simple continued fever, 450 
of typhoid fever, 728 
Hiydrothorax, diagnosis from 
Pneumonia, 58 
Tlyperemia, inflammatory, 858 
Hysteria, fever due to, 448 


lobar 


Ice in the treatment of lobar pneumonia, 
118 
Ice-cream, typhoid fever spread by, 585 
Idiopathic fever, 441, see Simple contin- 
ued ferer 
Jieotyphus, 551 
Immunity in erysipelas, 434 
in relapsing fever not conferred by 
one attack, 485 
in typhoid fever, 568, 579 
in yaws, 328 
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Incubation period of cerebrospinal men- 
jngitis, 911 
of relapsing fever. 481, 485 
of simple continued fever, 445 
of typhoid fever, 615 
of yaws, 318 


860; the various forms of, 872; in 
flammatory new formation of thane, 
889; the eigotiicance of inflamma. 
tion, 394; Dibliography, 400 


circulatory disturbances in, 868 
croupous, 876 
curative action of, 429 
|, 978 
definttion, 855 
Alapedesis of red blood corpuscles, 
861 


emigration of white blood corpus- 
cles, 360 
exudation in, 860, 869, 375 
Abrinous, $76 
gangrenous, 881 
granulating, 881 
hemorrhagic, 879 
interstitial, 878 
necrosing, 880 
parenchymatous, 878 
pathological vital processes in, 855 
plastic, 882 
proliferating, 881 
proliferative processes in, 869 
purulent, 876 
theories concerning, 864 
recovery from, 882 
significance of, 304 
superficial, 873 
symptoms of, 857 
terminology of, 373 
theories of, 864 
tissue degeneration in, 379 
types of, 872 
varieties of, 872 
Infante, typhoid fever in, 699 
Influenza, diagnosis from cerebrospinal 
meningitis, 169 


complications on the part of 
the, in typhold fever, 672 
WL 


treatment, 
lesions of, in cerebrospinal menin- 
ultis, 188 
‘in dysentery, 261, 267 
in relapsing fever, 53 
in typhoid fever, 586 


symptoms on the part of the, fn re- 
Japsing fever, 500, 515 
in typhoid fever, 636 
Lote in the treatment of erysipelas, 


"opeanhe the treatment of dyseny 


rae oie fover complicated by, 663 


_ Jaunpior in dysentoric hepatitis, 280 
4u lobar pueumonin, 68 
as relapsing fever, 490, 499 


in typhoid fever, 677 


‘Joints, lesions of the, in cerebrospiun), 


meningitis, 184 
fn typhoid fever, 610, 082 
theumatoid pains in the, in relaps- 
ing fever, 516 
in typhold fever, 643 


iris, typhoid fever complicated 
608 


‘a sign of cerebrospinal mening! 
70 





lesions of the, in cerebro- 
‘spinal meningitis, 184 





‘Kidneys, lesions of the, in dysentery, 272 
in pneumonia, 16, 40 4 
in relapsing fever, 010, 628 


in typhoid fever, 602 
Kuarant, Orro G. T., on Erysipelas, 403 


Lapny's acute ascending paralysis in 
typhoid fever, 607, 664 
Laryngitis, typhoid fever complicated 


by, 658 
Larynx, lesions of the, in relapsing fo 
ver, 519 
typhoid fever, 54 
Leucocytosia in cerebrospinal meningi- 
tis, 183 
in erysipelas, 420 
in lobar pneumonia, 15, 75 
in relupsiog fever, 508 
‘in typhoid fever, nbsent; 600, 630 
Lenticular rose spots in cerebrospinal 
meningitis, 153 
in typhoid fever, 611, 626, 71 
Levant fever, 460 
Lilver, abscess of, diagnosis from lobar 
pneumonia, 58 
dysentoric, 953, 269, 287 
complications on the part of the, in 
typhoid fever, 076 
lesions of the, in corebroapinal mon- 
ingitis, 184 
in relapsing fever, 522 
in typhoid fever, 601 
symptoms on the part of the, in re- 
lnpsing fever, 499, 516 
tropical abscess of the, 283, 270, 287 
Low fever, 55L 
Lumbar puncture in the diagnosia of 
corebrospinal meningitis, 173 
in the treatment of cerebrospinal 
meningitis, 179 
Lung, abscess of the, in pneumonia, 30 
circulatory conditions in the, In re- 
Intion to pneumonin, 3, 42, 48 
complications on the part of the, in 
typhoid fever, 653 
gangrene of the, in lobar pneumo: 
nin, 48, 64 
gry liepatization of the, In pneu: 
monia, 85 
hemorrhagic infarct of the, diagno- 
sis from lobur pneumonia, 69 a 








from typhoid fever, 710 
dysentery associated with, 208 
relapsing fever compllenting, 512 
typhoid fever associated with, 601 

Mania following typhold fever, 666 

Measles, relapsing fever complicating, 

4513 
typhoid fever nssociatell with, 690 
Melancholia following typhoid fover. 


6665 
Membranes, false, 876 
Meuinyitls, ceroral, in relupsing fever, 


corbrosplinl, 148, 600 Corebroepinat 
meningitis 
complicating typhold fever, 661 
grippal, 170 
sporadic suppurative, bacteriology: 
of, 193 
suppurative, bacteriology of, 198 
tuberculous, dingnoaigof, from care. 
brospinal mentagitis, 178 
agnosis of from typhold fox 
vor, 71) 





Miscarriage tn 
Mortality of « 
160, 170 
of puoumnc 

of relapsti 

of typhoid 

in chi 

tn the 

of yawa, 
Morula, 807, 8 
Monotain few 
continued few 
Mucold fover, 














Mucous mem 
423 

Teatons of 
504 

Muscular syst! 

Taps 

in tyr 

symptoms 

laps 

in typ 

Mycosis framb 





osscous, in typhoid fever, 683, 
Nephritis in cerebrospinal meningitis, 
158, 163 
in lobar pooumonia, 16 
in relapsing fever, 516 
in typhotd fever, 608, 680 
Nephrotyphus, 603, 680 
‘Nervous fever, 441, 651, 642 
Nervous system, leslons of the, 1a ty: 
phold fever, 606 
symptoms on the part of, in relaps: 
ing fever, 501, $1 
in typhoid fever, 649, 661 
Nerren, A.. on Cerebrospinal Monin- 
gitis, 141 
Nouritis in typhoid fever, 664 
Neuroses, complicating lobar pacumo 
nia, 68 


Nrenonts, H, A. Anrony, on Yaws, 803 

Night-soil fever, 651 

‘Nitrites in the treatment of lobar pner 
nonin, 106 

‘Noma in typhoid fever, 669 

Non-specific fever, 441, see Simple cons 
tinued fever 

Nose, lesions of the, in typhoid fover, 

50 





meningococeus in the mucus of the, 
1 

Nucha, rigidity of the, in ceretiroapinal 
‘meningitig, 150 


Onireatnnen’s splrochete, 461 

cultivation of, 474 

found in the spleen post mortem, 520 

iniluence of various substances on 
the vitality of, ATL 


(Esophagus, lesions of the, in typhoid 


Gdema, expipltous, a9 


in dysentery, 
of the glottis, ‘coiletlg gral 
fever, 058 
in erysipelas, 424 
ot the lungs complteating typhold 
fever, 56 










fever, 596, 670 


Old age, lobar pnoumonta in, physical 


signs, % 
prognosis, 79 
typhoid fever in, 708 
Operations, surgical, lobar pneumonia 
follawing, 04, 84 
Opium in tho treatmont of corvbrospinal 
meningitis, 178 
of dysentery, 208 
Optic neuritis in typhoid fever, 669 
Onchitis in typhoid fever, 681 
Orthod ingnosis of typhold fever, 705 
Ommhothorapy of lobar pneumonia, 
133 















of eryaipelns, 431 
of relapsing fever, 534 

of typhoid fever, 747 

OUNG media {4 lobar pnenmonta, 68, 

70, 134 
in typhoid fever, 695, 667 
Ovary, abseoss of the, tn typhold fever, 
cy 


Oxygen in the trouttent of lobar pneu 
monn, 108 
Oysters, typhoid fever carried by, 588 


Pack, cold, fn typhoid fever, 729 
Pain, abdominal, in dyuentery, 278, 280, 
281 
in lobar pneumonia, 6 

in inflammation, 207 

{n relapsing fever, 480, 601 

Ja the Hibs fn corebroaptnal menin. 

gitis, 150 

in typhold fever, 618 

in yaws, S18, 27 

thorncto, in lobar paoumonia, 8, 6 






‘from abscess of the liver, 58 

from atelectasis, 50 

from bronchopneumonis, 56 

from cancer of the lung, 59 

from hydrothorux, 58 

from hypostatic congestion of 
the lungs, 59 

from pleurisy with effusion, 66 

from pulmonary apoplexy, 59 

from pulmonary odema, 57 

from pyothorax, 58 

from subphrenic abscess, 58 

from tuberculosis, 59 

from typhoid fever, 60, 711 

larrhaw complicating, 67 

diet in, 87 

‘endocarditis complicating, 66 






gangrene of the lung complicuting, 
64 


gastric, in children, 133 

gray hepati zation, 86 

boart sounds in, 26 

‘hepatization of the lungs in, 34 

herpes labialis in, prognostic aigniti- 
cance of, 77 

hyperwnia of the lungs In, 34 

immunity, artificial, in animals, 123 

immunity following an attack tom- 
porary only, 126, 125 

in childhood, 120 

inflammation oot n condition of, 41 





morbidity in relation to season, 88 
mortality of, 79 

myocarditis complicating, 67 

nervous symptoms in, 18 
neuroses complicating, 08 
obstructive, 80 

otitis media complicating, 68, 70, 

1d 





pain in, 5 
parotitis complicating, 67 
pathological anatomy, 33 
pathology, 40 
percussion signs in, 24 
pericarditis complicating, 05 
physical signs of, 4, 21, 84, 86, 88, 94 
fo children, 191 
in the aged, 25 
plourisy complicating, 63 
pneumotoxin, 49 
predisposition to, created by oue ut= 
tack, 81 
pregnancy complicated by, 69 
prodromes, 4 
prognoais, 70 
pacudocrisia in, 11 
pulmonury cireulations in relation 
to, 3, 42, 48 
pulmovary valve sounds in, 26, 78 
pulae in, 8, 72 
in children, 181 
race in relation to, 81 
red hepatization, 3 
respirations fn, 8, 72 
in children, 181 
sequence of events in an attack of, 
49 
sex in relation to, 80 
sputum tn, 14, 7 
stages of, U4 
athonic, 93 
symptoms, 3 
synonyms, 3 
temperature curve in, 10, 72 


nitrites, 106 in typhoid fever, 682 
of pain, 121 Pupil, dilatation of, in typhoid fever, 646 
of the local conditions, 88 in cerebrospinal meningitis, 152 
oxygen, 108 Purgatives, saline, in the treatment of 
quinine, 92, 103 dysentery, 207 
salicylates, 95 Purpura in typhoid fever, 628 
serum, 122 Purpuric fever, 148, see Cerebrospinal 
urinary changes in, 15 meningitis 
varieties of, 27 Pus, antitoxic action of sterile, in lobar 
Pneumonia, post-operative, 54, 84 pneumonia, 125 ; 
relapsing fever complicating, 511 Pymmia, diagnosis of, from typhoid 
streptococcal, $2 fever, 711 
typhoid, 604 relapsing fever complicating, 518 
typhoid fever complicated by, 658 —_Pyelitis following typhold fever, 681 
wandering, in children, 182 Pyleplilebitia, suppurative, in typhoid 
Pneumonitis, 3 fever, 677 
Pneumotoxin, production of, 49 Pyothorax, diagnosis of, from lobar 
Poliomyelitis, acute anterior, in typhoid pneumonia, 58 
fever, 664 Pyretus bemitriteus, 651 
Polypapilloma tropicum, 307, see Furs Pythogenic fever, 651 
Pororr, Leo, on Relapsing Fever, 453 Pyurin in typhoid fever, 680 
Potassium bromide in cerebrospinal 













meningitis, 178 Quinte, in the treatinent of dysentery, 
Jodide in the treatment of relapsing 298 
fever, 586 of lobar pneumonia, 92, 108 


IN 


lux in lobar pneumonia, 22 


it fever, 455, 800 Helapnng fever 
307 


‘inflammatory, 
‘exaggerated in relapsing fever 
itent fever, m term at one time ap: 
plied to typhoid, 591 
‘infantile, 700 
0 skodaic, ix lobar pneumonia, 


ey 
"Respiration in cercbrospinnl meningitis, 
156 


in lobar pneumonia, 4, 8 
in childhood, 181 

in relapsing fever, 498 

in typhoid fever, 683 

organs, lealons of the, in 
‘cerebrospinal meningitis, 184 

in typhoid fever, 65: 

Retinal hemorrhage in typhoid fovor, 

003 


‘Rheumatism, acute, diagnosis of, from 
simple continued fever, 449 
complicating dysentery, 235, 204 
rolapsing fever complicated hy, 516 
Rigidity of the nucha in cerebrospinal 
meningitis, 150 
Rubor, a symptom of intlammation, 267 
‘Relapsing fever, 455 
history, 450; etiology and bacterl- 
ology, 461: symptomntology, 48% ; 
complications, 510; sequel, 517 
pathological anatomy, O17; 
‘nosis, 95; prognosis and mortality, 
528; prophylaxis, 533; treatmont, 
53L; bibliography, 54% 
Relapsing fever, nbortive form, 40 
adenopathy in, 515 
‘age in relation to, 489 
in rolation to proguosis, 528 
albuminuria in, 508, 16 
aotlpyretic treatment of, 538 
antitoxin of, 478, 526, 58%, 14 











bilious typhoid, 455, 439, 497, 500 
bone-marrow lesions in, 524 
brain lesions in, 524 
bronchin} lesions in, 519 
bronchitis complicating, 515 
climate in relation to, 48% 
complications, 510 
mifecting tho prognosis of, 620 
contagiousness of, 480 
convalescence, 488 
cord lesions in, 525 
crisis, 487, 404 
false or psendo-, 495 
dotinition, 455 
diagnosis, 525 
from malarial fever, 526 
from pseudoloukwmia, 527 
from typhotd fever, 580 
from typhus fever, 525 
from Weil's discus, 527 
from yellow fever, 527 
Alot in, 58 
Uigustive disturbances in, 500, 515 
diphtheria complicating. $13 
duration, 581 
car troubles 
















etiology, 461 

eye lesions In, 614 

genital complications of, 617 

Immoglobin in, 507 

heart festons in, 518 

hemorrhages {n, 498 

history, 450 

hydrotherapy of, 642 

ietorle form, 455, 490, 497, 500 

inmaunity not conferred by ono at- 
tack, 485 

Ineomptete form, 490 





onset of, sudden, 486 symptoms In, 500, 515 
orthodiagnosis, 526 symptoms, 485 

orrhotherapy, 584 syncopal form, 490 

paroxysms, duration of, 498 synonyms, 455 

number of, 491 temperature curve in, 486,-487, 490 

primary, 486, 492 tongue in, 500 

primary, prognosis during, 580 treatment, 584 

relation of the spirochete to, antipyretic, 588 

4aiT antitoxin, 534 












second, 488, 495 dietetic, 
second, prognosis during, 580 hydriatric, 543 
pathological anatomy, 517 hygienic, 587 
perturbatio critica, 494 preventive, 588 
pharyngeal lesions in, 519 typhoid fever complicating, 511 
pneumonia complicating, 511 typhus fever complicating, 511 
pregnancy in relation to, 484 urine in, 503, 516 
prodromes, 485 weight of the body in, 506 
Prognosis, 528 
‘as regards relapses, 531 SazicyLates in the treatment of cerebro- 
at different stages, 530 spinal meningitis, 179 
prophylaxis, 533 of lobar pneumonia, 95 
pulse in, 497 Saline purgatives in the treatment of 
pywmia complicating, 513 dysentery, 207 
relapse in, 488, 495 Salivary glands, lesions of, tn typhoid 
prognosis during the, 580 fever, 603 
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diagnosis of relapsing fover, 596 
‘of typhoid fever, 705 
‘Marmorek's, 431 
treatment of lobar pneumonia, 128 
of relapsing fever, 084 
of typhoid fever, 747 
‘Bewer-gas in relation to typhoid fever, 


50, OBL 
‘Sex in relation to cerebrospinal menin- 
208 


8 
to dysentery, 237 
to telupsing fever, 488, 529 
~ to typhoid fever, 660 
to yaws, 317 
Silver nitrate in the treatment of ery- 
sipolas, 428 
Simple Continued Fever, 441 
generil description, 441; etiology, 
4H2; pathology, 445; symptomatol- 
ogy, 445; sequel, 447; prognosis, 
AAT; dingnosis, 447; treatment, 450 
Simple continued fever, 


from gastric and gustroentaric 
catarrh, 440 

from malaria, 449 

from rheumatism, 449 

from thermic fever, 450 

from typhoid fever, 448, 709 

from typhus fever, 448 


from worm forer, 44 
definition, 441 
eruption in, 446 
otfology, 442 
general description, 441 


synochal variety of, 446 
synonyms, 441 
temperature curve in, 448 
treatment, 450 
urine in, 445 
‘Skin, affections of tho, in cercbrospinal 
meningitis, 192 
complications on the part of the, in 
typhoid fever, 684 
erysipelus of the, 418 
hyperwsthesia of the, in typhoid fe- 
‘vor, O47 
Jesions of the, in typhoid fever, 611 
in yuws, 918, 334 
symptoms on the part of the, in re- 
Japsing fever, 502, 517 
in typhoid fever, 626 
Skodaic resonance in lobar pneumonia, 
4 
Slow fover, O51 
Smallpox, relapsing fever complicating, 
1s 
typhoid fever associated with, 690 
Smoll, loss of, in cerebrospinal menin- 
gitls, 152 
Swrrn, Axpnew HH, on Lobar Pueu- 
monia, 1 
Smyrna fever, 460 
Social position in relation to the etiology 
of typhoid fever, 660 
Sodium sulphite in the treaument of eere- 
Uroxpinal meningitis, 180 
Sopné, A. A. p& AzevEvo, on Dysen- 






‘ery, 
Soll, disturbance of the, in relation to 
dysentery, 242 
typhold bacilli fa the, 57% 
Somunolenco in lobar pnoumonta, 20 
in typhoid fever, 643 
‘treatment, 749 
Soutlle, pneumonic, 22 
Spinal cord, lesions of, in cerebrospinal 
meningitis, 182 


symptoms on the part of the, in re- 
lapsing fever, 300, 515 
ulcer of the, in typhoid fever, 671 
Stools, dysenteric, 278 
in dysentery, 279, 288 
typhoid, 637 
Strangury in dysentery, 276 
Streptococcus erysipelatis, 408 
meningitidis capsulatus, 189 
pyogenes, 410 
antitoxin of, 431 
Subsultus tendinum in typhoid fever, 
45, 
Sudamina in typhold fever, 629 
‘Sudorifics in the treatment of relapsing 
fever, 537 
Sun fever, 441, see Simple continued fever 
Suppuration, 876 
theories concerning, 364 
Swelling, inflammatory, 357 
Bynocha, 441, see Simple continued 


Sever 
Syphilis complicating yaws, 349 
diagnosis of, from yaws, 380 
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femoral, fn dysentery, 
venous, in lobar pneumonia, 69 
in typhoid fever, 607, 658 
Thymiosis, 307, see Yaws 
Thyroid, lesions of the, in typhoid fe- 
ver, 602 
Toes, tender, in typhoid fever, 665 
Tonga, 306, see Favs 
Tongue in cerebrospinal meningitis, 136 
in dysentery, 277 
in relapsing fever, 500 
in typhoid fever, 684 
Tormina in dysentery, 275, 280, 281 
‘Traumatism in the etiology of cerebro- 
spinal meningitis, 204 
‘Tremor in typhoid fever, 645, 665 
‘Trismus in cerebrospinal meningitis, 150 
‘Tropical abscess of the liver, 253, 270, 
287 
Tubboes, 322 
Tubercle, yaws, 920, 836 
Tuberculosis complicating typhoid fe- 
ver, 605, 656 
meningeal, diagnosis of, from cere- 






bro-spinal meningitis, 173 










alcohol in the treatinent of, 721 
ambiguous period, 626 
ambulatory form, 698 

anemia Lo, 600, 620 

walial Inoculations, 671, 576 
antipyretics In, 752 

antiseptios in, 732 

antitoxin treatment, 747 


arterial lesions fn, 608 
‘thrombosis complicating, 659 

articular lesions in, 810, O89 
pains in, 648 


-enses, 600 
ataxic form, 604 


aura} complications of, 505, 047, 067 


bacteriology, 564 

bathing in the treatment of, 724 

bodsores in, G11, 685. 

bibliography, 766 

bileduct complications of, 678 

blood changes in, 509, 629 

bone losions in, 600, 689 
treatment of, 753 

‘brain lostons in, 607 

Brand method of treatment, 74 

bronchial lesions in, 604, 633, 653 
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‘diagnosis of, ‘Typhotd fever, catamenta during, 689 
709 cataract following, 668 ¥ 
of, from lobar chickenpox associated with, 600 


association with other specitic dine 


choren following, 666. 
choroiditis complicating, 668 
circulatory lesions in, 607, 620, 657 
clinical course, 615 
complications, 653 
conjunctivitis complicating, 668 
constipation in, treatment, 751 
convalescence, management of, 754 
convulsions in, 662 
cystitis following, 681 
deafness in, 595, 647 
decline, 617, 626 
decubitus in, 611, 685 
definition, 561 
delirium in, 643 
‘treatment, 749 
derivation of term, 551 
dosquamation in, 620 
dingnosis, 704 
dinzo renetion, 651 
from appendicitis, 712 
from cerebrospinal mentagitia, 
168, 710 
from endocarditis, 711 
from influenza, 708 
from malarial fever, 710 
from meningitis, 710 
from mitlury tubereulosls, 709 
from peritonitis, 710 
from pneumonia, 60, 711 
from pywemia, TH 
from simple continued fever, 
448, 700 
from relapsing fever, 925 


















diarrhavn In, 636 

treatment, 751 
dnzo revetion in, 651 
diet in, 719 

in convalescence, 154 
digestive symptoms . 
diphtherin associated with, 691 
disinfection of stools and urine, 715 
duration, 616 

































plicating, 600 
u in relation to the etl 


of, 560 

glottidis complicating, 058 
pulmonum complicating, 066 
Tesions of, 696, 670 


“otitis media complicating, 667 

ovarian abscess following, 682 

“oysters as carriors of, 583 

pack in the trenement of, 729 

pancreatic lesions in, 602 

paralysis in, 663 

paraplegia in, 64 

parotitia complicating, 669 

pathology, 585 

perforation of the intestine fn, 692, 
07a 


troatment, 752 
perforation of the stomach in, 671 
porlenriitis complienting, 607 
“period of changing fortunes, " 626 
-poriatitis complicating, 688 
peritonitis in, 504, 075 

treatment, 752 
pharyngeal lesions io, 599, 609 
phyalognomy in, 618 
pleurisy complicating, 655 
pneumonia in, 604, 653 
polfomyolitis anterior ucutn in, 664 
predisposing enuses, 550 
prodromes, 610 
prognosis, 712 
‘albuminuria a factor in, 608 
of intestinal hemorrhage 4a, 039 


quinine in the treatment of, 731 
racial {mmunity against, 664 
recognition of, as a distinct disease, 


55 
relapses, 687 
due to bacilli retained in the 
gall-bladder, 507, 679, 680 
duration of, 689 
relapsing fever complicating. 11 
respiratory complications in, 604, 
633, O53. 
restlessness in, Lrentmnent, 749 
retinal hemorrhage complicating, 
668 


snlivary-gland lestona of, 602 
nonitation in relation to, 563 
scurlet fever associated with, 690 
scarlet rash in, 629 
senon in relation to, 561 
sequeke, 653 
norum dingnosis, 705 

troatmont, 747 
sewer-gas in relation to, 562, 581 
sox in relation tothe etiology of, 560 
akin leafona fn, 611, 626, 647, 684 
smallpox associated with, 690 
social position in rulation to the otf 

ology of, 540 

somnolence In, treatment, 749 
apinal-cord trouble in, 607, 666 
aplonic lesions of, 603, 635, 670 
sponging in, 750 





stomach lesions iu, 696, O71 
stools of, 637 
sudamina in, 620 

Typhoid Fever (Symptomatology and 

‘Trewtment), 615 

general clinical course, 615; nnaly- 
sis of special symptoms, 018; com- 
plications and sequel, 633; asso 
ciation with other specific diseases, 
690 ; varietios of typhoid fever, 64 ; 







antitoxin, 747 dysentery associated with, 204 

bacterlal cultures, 744 relapsing fever complicating, 511 

comparison of special methods, typhold fever associated with, 691 

aL ‘Typhus nervosus, 551 

dietetic, 719 recurrens, 455, see Relapeing feeer 

Typhomalarial fever, diagnosis from 
‘simple continued fever, 449 

‘Typhomania, 64 





Uncer, dysenterlc, 259, 268, 267 
of special symptoms and com- in yaws not specific, 826 

plications, 749 typhold, of the intestine, 588 
orthotherapy, 747 of the stomach, 671 
preventive, 714 Urethritis in typhoid fever, 681 
serum, 747 Urine, dinzo reaction of the, in typhoid 
special forms of, 723 fever, 651 
specific, 744 in cerebrospinal meningitis, 158 
tremor in, 665 in dysentery, 277 
tuberculosis complicating, 605, 656 in erysipelas, 420 
tympanites in, treatment, 750 in pneumonia, 15 
typhus fever associated with, 691 in relapsing fever, 502, 516 
ulcer of the intestine in, 588 in simple continued fever, 445 

of the stomach in, 671 In typhoid fever, 602, 648 

urethritis in, 681 toxiclty of the, in pneumonia, 18 
urine in, 602, 648 in typhold fever, 650 
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lesions of the, in typhoid fever, 


o in cerebrogpinal meningitis, 151 
‘in typhoid fever, 043 
ces in typhoid fever, 628 
‘omiting in cerebrospinal meningitis, 
156 


in dysentery, 277 

jin relapsing fever, 500, 515 

in typhoid fever, 684 
‘treatment, 70 






Wacxervnyess in lobar pneumonia, 20 
in typhoid fever, 643 
treatment, 749 
Walking typhoid, 698 
Water-horne “dysentery, 255 
typhoid fever, 563, 582 
Water in the treatment of typhoid fever, 
721 


typhoid bacilli living in, 67% 

‘Weichselbaum's diplococeus Intrace!]u- 
Jaris, 190 

Weil's disease, diagnosis of, from ro- 
Inpsing fever, 527 

Whooping-cough, typhoid fever nsso- 
ciated with, 601 

‘Widal's teat of typhoid fever, 705 

Woodbridge treatment of typhold fever, 
735 


Worm fever, diagnosis of, from simple 
continued fever, 449 
Wounds, healing of open, 900 


‘Yaws, 305 
definition, 805 ; synonyms, 205 ; 
tory, $08; geographical distributio 
812; etiology, 814; symptomatol- 
ogy, $18; dingnosis, 820; progno- 
sis, 834; histology and pathology, 
834; treatment, 343; bibliography, 
850 

Yaws, adenopathy in, 87 
‘age in relation to, 816 
bacteriology, 241 
bibliography, 350 
cacea, 319 
clennliness preventive of, 909, 917 
climate in relation to, 815 
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Yaws, complications, $49 
contagion of, 814 


diet in relation to, 815 
duration, 326 
eruption of, 918, 834 
etiology, 314 
exanthem of, $18, 384 
fever in, 318 
geographical distribution, 
granulomata, 820, 837 
heredity not apparent In, $16 
histology, 884 
history, 908 
Immunity conferred by one attack 
not wbaolute, 328 
incubation period of, 818 
intercurrent disense affecting, 828 
Snternal organs in, 840 
invasion of, 318 
macula, 825, 340 
mierococeus, 841 
mortality, 334 
papulw, 820, 386 
pathology, 884 
prognosis, 394 
prophylaxi 
race in relntion to, 14 
relapses of, 927 
repulsion of, by an intercurrent dis- 
ease, 828 
sox in relation to, 317 
squame, 318, 885 
symptoms, 813 
synonyme, 305 
temperature carve iv, 18 
tertiary symptoms, 80 culled, 80 
treatment, 243 
preventive, 349 
ulcers in, not specific, 826 
Yaya, 807, see Yaws 
Yellow fover, dingnosts of, from relaps- 
ing fever, 527 
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